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The Ultimate Utility Tool Camping Shower 


Survive the rugged outdoors with this 13-piece Requires a bucket of warm water and your 
pocket knife. Includes pliers, knife, bottle opener, vehicle’s 12V battery. 


screw driver, scissors, corkscrew and tweezers. *Plug into your vehicle's cigarette lighter socket. 


Measurements closed: 90(L) x 25(W) x 29(D)mm *Comes complete with plastic tubing, pump, 


Jaycar 2003 Cat Price $27.5 
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Farting Salt and Remote Control Cars 
Pepper Shakers with Turbo or Sound 

Entertain or embarrass your friends with Super small cars just 65mm long! 

these salt and pepper shakers that make *Models with Turbo or racing Sound Effects 

a fart sound when tipped upside down. *Real models: Skyline, Supra, RX-7, EVO-7, Eclipse. 


Table Top Table Tennis o19° | 


Fold it up for easy storage and it has.a built-in handle which makes it easy to carry around. The 
set comes with 2 paddles and 2 balls (stored inside). There is also a net on the table that slides 
into position when opened up. The table tennis set Cat. GT-3027 

folds away quickly and easily. : 


Cat. GH-1080 












Closed: Spal) S51 Saa 
osed: x3 x 50(H)mm 
Open: 710(L) x 358(W) x 100(H)mm 


362t Central 


Freecall For Orders 
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8 Litre 

Collapsible Bucket 
Collapses down to pack away, so it is 
ideal for camping, hiking or any situation 
where space is an issue. 


variable showerhead, hanging hook and carry bag *Measures: 255(dia) x 35(H)mm - folded 


255(dia) x 230(H)mm - open 
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Wireless FM 
Stereo Transmitter 


Use your CD/MD/PDA/MPS3 player to listen to 
your favourite tunes through your car FM Radio. 
Attach the portable audio player and tune your 


car stereo to one of the 4 FM frequency ranges. 
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Cat. AR-3110 

128MB MP3 Player 

*Stores up'to 2 hrs of MP3 music or 

use as a USB flashdisk 

*No PC software required - drivers are 
included for Win 98/SE) 

*Measurements: 76(L) x 37(W) x 16(D)mm. 
Was $179 Cat. GE-4000 
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PUBLISHER’S LETTER 


Technical people should 
be held in high regard 


Do your friends and work-mates think of you as 
a “techie”? As some sort of nerdy person or even 
a “geek” who knows about technical stuff but is 
otherwise a retiring sort of person, confined to the 
“back room”? If so, then that is a pretty common 
situation and one that I think is rather sad. 


I hate the word “techie” and “geek”, for that 

” matter. To my mind, these are terms of depreca- 

— tion, often used by IT and marketing people in 

particular, to describe someone who understands 

stuff that they don’t. If you think of yourself as a “techie” then consider the 
following. 


In reality, you are a “technocrat” — part of a shining elite, a person who has 
taken the time and trouble to inform himself (or herself) about technology 
in a world where the vast majority of people are blissfully ignorant. Sadly, 
not only are the majority of people ignorant about technology but they are 
too lazy to do anything about or consider it “beneath them” as they occupy 
themselves with astrology, aromatherapy, water divining, crystal therapy, 
the latest fashion fad or other such trivialities. 


In effect, any person who makes the effort to be fully informed about the 
technology which surrounds and affects every part of our lives is more in 
control. For example, if you don’t know that high intensity halogen or gas 
discharge lamps present an ultraviolet radiation hazard, how can you do 
anything about it? If you don’t understand anything about car electronics, 
how can you make choices about the best sort of car to buy, or know the 
best way to drive it? 


Similarly, if you don’t know anything about TV, DVDs and home theatre 
systems, how can you possibly make the best decision when the time comes 
to buy such things? 


Or say you hear on the news that mobile phone towers are dangerous, do 
you panic when one is about to be installed a kilometre away (the normal 
public reaction) or are you the one to reassure others? And as someone who 
is better informed, you can point out that the real danger is probably from 
the mobile itself, rather than the distant transmitting tower. 


It should be clear then that people who are technically well-informed, 
whether as part of their job or interest, whether they read magazines such 
as SILICON CHIP and others, are not just “techies”; they really are a “clever 
elite”, the technocrats. Give yourself a pat on the back. Increase your self 
esteem. 


In fact, as technical people we need to make an effort to correct the ten- 
dency of the general public to undervalue people with technical skills. Of 
course, this does not just apply to people skilled in electronics; it applies 
to skilled people generally. 


And this is not to say that we need to go around with “tickets on ourselves”, 
thinking that we are superior to other people. But it is a far cry from being 
regarded as a lowly “techie”, isn’t it? 


Leo Simpson 
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This mini PC is perfect for the car, boat or 
even the office. 


A standard Windows Based Terminal for 
use with Windows and Unix hosts. 
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Keep your servers information safe with 
this RAID box. 
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This unique unit allows a serial connection 
to become wireless using Bluetooth. 


Great for any RFID application, with an 
LCD display and Serial output for a PC. 
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Turn your standard HDD drive into a Extend USB devices up to 50m from your 
portable drive with this USB 2.0 case PC using inexpensive UTP cable. 
$129.“ sat. 
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Add another printer port or replace a faulty 
port with this handy PCI card. 
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Never reach behind your PC again! This 
5.25 bay has USB 2.0 ports, Firewire, 
Power out, Audio In/Out and a 6 in 1 
memory card reader. 


Bounce any Video or Sound signal over a 
wireless link with these units. . 
‘Cat. 11808-7 $299, \ Cat. 9180-7 $239. 
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Replace your remote controls with this 
unit and talk to your technology. 
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Ph: (02) 4389 8444 FreeFax: 1800 625 777 
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Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
7 | y | All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


See all these products & more on our website...www.mgram.com.au 





Control two PCs with the one LCD monitor, 
keyboard and mouse. 





Now you can use a USB printer on a NT4 
; network. 
$105,“ Cat. 2618-7 $69.” ‘cat. 11383 
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Have a backup ADSL connection with this 
router. 
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Dealer inquiries 


U t e IS welcome 


info@mgram.com.au 
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Atlas LCR analyser endorsed 

I recently received my “Atlas LCR 
Passive Component Analyser” as a 
prize for my Circuit Notebook contri- 
bution in the November 2003 issue. I 
have to say thank you for such a fine 
instrument. I have never had such an 
accurate professional piece of test gear 
with such a simple interface. I will be 
putting it to good use in my future 
circuit designs. 

Just a comment though about the 
initial review in the August 2003 is- 
sue of SILICON CHIP. On page 17 you 
specified a capacitance range of 0.4pF 
to 10uF. This is not correct; it is in fact 
0.4pF to 10,000uF (I thought it was 
good with the 10uF rating, so imagine 
my surprise). 

When measuring large capacitors, 
anything above 1000uF gets displayed 
in mF which stands for milli-farad not 
microfarad as in the past (Mfd). It will 
measure below 1Q as well but still has 
0.1Q resolution. 

Philip Chugg, 

Launceston, Tas. 


Uninterruptible power 
supplies can be lethal 

I recently found my young nephew 
proposing to add an external battery to 
his UPS unit to increase the time he had 
to shut down during a power failure. 
Closer investigation showed this UPS 
to be a transformerless design and the 
battery pack was at 240VAC power 
mains potential! 

To add an external battery to such 
a unit would create a serious hazard 
where least expected, right on a com- 
puter desk. I believe that such units 
should carry more than the usual “No 
serviceable user parts inside” warn- 
ing. 

Bob Nicol, 

MicroZed Computers, 

Armidale, NSW. 


USB and Windows 95 

Thanks for a great electronics maga- 
zine! I always enjoy reading it each 
month - just love the cartoons in the 
Serviceman’s Log! 

I would like to point out a small er- 
ror in the article on flash drives in the 
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March 2004 issue. In the feature panel 
on page 22 about the USB system, in 
the last paragraph you state that Win- 
dows 95 is too old to support USB. In 
fact, the last two versions of Win95 do 
support USB. 

Ihave the installation disk for Win95 
and it clearly states that it supports 
USB, printed on the disk itself. The 
website www.usbman.com has more 
details about which versions of Win95 
are or are not able to run USB. 

Ray Chapman, 

via email. 

Comment: the site you refer to does 
make reference to USB and Win95 but 
you don’t have to read very far to realise 
that Win95 is indeed useless as far as 
USB is concerned. 


Cheap turntables spoil 
LP to CD transfers 

Thank you for the valve preamp arti- 
cle in the November 2003 issue. 

As a vintage radio restorer, I found 
the theory informative and I am cur- 
rently considering how to best adapt 
the power supply to portable valve 
broadcast receivers. But valves as 
state-of-the-art audio? Maybe for those 
people who have way too much money 
and like the cheery sight of open cir- 
cuit output valves imitating miniature 
light-houses but please don’t change 
the name of your publication to “Ther- 
mionic Bottle” just yet. 

I want to comment on another tech- 
nology of the past that currently seems 
to be enjoying a resurgence of popular- 
ity, namely, the LP record. Recently, in 
a number of places, advertisements are 
popping up suggesting that now is a 
wonderful time to consider commit- 
ting all the obsolete vinyl that lurks 
in garages and cupboards to CD-ROM 
and MP3, using the capabilities of the 
modern home PC. 

On the surface, this is a splendid no- 
tion and even a modest multimedia PC 
has recording capabilities far beyond 
anything that could realistically be 
achieved with cassettes. But Iam more 
than a little concerned when I look at 
the types of turntables being offered to 
play these records. 

One of the greatest benefits of CD 











when it first appeared was that, over- 
night, an entire generation of cheap 
turntables were exposed as acoustic 
abominations and instantly rendered 
obsolete. 

Now in this day and age, what are 
we being offered to provide the source 
material for our high-quality domestic 
digital recorders? More cheap and nasty 
turntables! Talk about retro; one of the 
models I saw advertised just recently 
was so nasty it had a ceramic(!) car- 
tridge moulded directly into its flexible, 
resonant, non-counterweighted plastic 
arm! It was obsolete 40 years before it 
was made! 

This would be laughable were it 
not so sad. Vinyl has its limitations 
but when combined with a quality 
playback system, it can still deliver 
a beautiful and satisfying musical ex- 
perience. Anyone using one of these 
monstrosities would immediately be 
disappointed with the results and will 
probably give up the entire exercise af- 
ter a short while. 

Most people like myself who have a 
substantial LP collection will by now 
have invested in quality equipment to 
protect their treasures and unlock the 
music within. Anyone serious about 
transcribing LPs to CDs should do 
their homework and choose quality 
equipment as well. Many bargains can 
be had in the secondhand market and 
most good audio stores can still supply 
magnetic cartridges and styli. Believe 
me, it is worth the effort. 

Arthur Wight, 

Geelong, Vic. 


Quadrifilar antenna works well 
for weather satellite reception 

I was particularly interested in two 
points of the recent Weather Satellite 
Receiver project - the recommended 
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antenna and the preamp design. I 
have been receiving the NOAA pictures 
every day since 1990 and have been 
through a lot of experiments and ended 
up with a home-brew quadrifilar an- 
tenna, a GaAsFet preamp as described 
by Gary Cratt in your August 1989 is- 
sue, a Hamtronics kit receiver and Jerry 
Dahl’s software and V5 hardware. 

My software does not tolerate “drop- 
outs” so any antenna with any overhead 
nulls will lead to automatic restarts. 
This eliminates the Lindenbladt and 
the “Zapper” Turnstile/reflector is 
not a lot better. The quadrifilar gives 
a strong, solid signal as soon as it gets 
above the horizon. 

Concerning preamps, my experience 
is that any design that does not have a 
low resistance DC path at its input is 
unlikely to survive the first thunder- 
storm! Gary Cratt’s design is perfect in 
this regard and the quadrifilar being a 
loop type antenna helps. I have built 
many of them — all have been uncondi- 
tionally stable and the original is still 
in daily use. I have not had to replace 
the original FET. 

Another item of interest in the Janu- 
ary issue was your reply on page 90 to 
the man who wanted to get his rain 
gauge to read in hundredths ofan inch. 
Thad the same wish and made a funnel 
out of flashing copper. The important 
dimension is the catchment area and 
I will spare the maths but we need a 
173.6mm diameter circle made from 
a one-inch wide strip of copper 22.25 
inches (545mm) long (witha little more 
for overlap) soldered to the rim of the 
funnel. 

Another ring 80mm in diameter is 
soldered to the bottom of the funnel to 
fit inside the top of the gauge. Measure- 
ments correlate well with those from 
my old “bottle on a post” gauge and I 
have the historical feature as well as a 
reading any time of day or night. 

Ken Orr, ZL1ADT, 

Auckland, NZ. 


Happy ending after 
amplifier troubleshooting 

I was happy to see an email I sent to 
you last year, regarding the SC480 blow- 
ing fuses, published in the January 2004 
issue. Predictably, the fault turned out 
to be dodgy soldering. I couldn’t find 
the culprit and had to touch up all the 
soldering on the board to fix it. 
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Iused two SC480 amplifiers to build 
a stereo unit and it is truly amazing to 
hear the power of 40 REAL watts per 
channel. For speakers, I used Digitor 
250mm woofers and 25mm tweeters 
in 70-litre vented boxes and am very 
pleased with the results It has powerful 
bass and good quality over the whole 
range. 

I would like to say thank you for 
publishing the SC480 in SILICON CHIP 
last year. 

Joe Kelly, 

via email. 

Comment: we’re glad you finally got 
a good result. By the way, on normal 
music program material, the SC480 will 
deliver a lot more than 40W; with 8-ohm 
speakers you will be getting more than 
70W per channel before clipping. 


Clarification of intent 
with valve preamplifier 

Now that now you have produced a 
hifi version of the valve preamplifier 
(February 2004), there seems to be no 
doubt that the original was intended for 
guitarists, n’est pas? So, since NFB was 
never used in valve guitar preamplifiers, 
that still leaves the question wide open 
as to what you (all) thought you were 
doing putting NFB on a guitar preamp 
that was supposed to provide so-called 
“valve sound”. Or did you guys simply 
assume that guitar preamps used NFB, 
similar to hifi preamps? 

It seems to me there is a lack of clar- 
ity about where you were/are heading 
and why. I still think some insight as 
to how you got on this valve path is 
needed to clear the air. 

Roly Roper, 

via email. 

Comment: yes, the valve preamplifier 
presented in November 2003 was 
intended mainly for guitarists and 
musicians. That was confirmed in the 
February issue. And yes, valve pream- 
plifier circuits in guitar amplifiers 
didn’t normally have feedback. 

However, we could not present an 
external preamp design which did not 
take into account the loading effects of 
following amplifier stages which would 
typically be solid state designs with rea- 
sonably low input impedances. After 
all, “valve sound” doesn’t normally 
involve lousy frequency response, 
does it? 

Therefore, we had two choices, both 








The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I?C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 


TIG505 Single Board 


Computer 

The TIG505 is 

an Australian 

SBC usingthe 

TCN1/4 or : 

TCN4/4 Tiger 

processor with 

512K FLASH 

and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Vic. 3155 
Ph 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 





APRIL 2004 5 





of which of we took: (1) present the first 
design which had a cathode follower 
stage to allow reasonably low output 
impedance; and (2) present the NFB 
(negative feedback) design which does 
have a low output impedance and quite 
low distortion but still maintains a rea- 
sonably gentle overload characteristic. 
The intention was clearly explained in 
the first column on page 29 of the No- 
vember issue. This design gives audibly 
better performance than the first ver- 
sion without NFB. 

If you are absolutely set on getting 
“valve sound” without NFB, then build 
the version with the cathode follower. 


Valves have lots of drawbacks 

The revived interest in valves is 
ridiculous in the age of semiconduc- 
tors. All audio valves have the follow- 
ing problems: 

(a) Their characteristics deteriorate 
with time — (i) they lose gain; (ii) they 
lose emission; and (iii) their curves 
change, so distortion increases. 

(b) They become noisy with age, some 
worse than others. As well, all pins of 
the valve socket tend to oxidise and so 
become noisy. 

(c) They become microphonic, some 
worse than others. 

(d) They use lots of power and so gener- 
ate too much heat. 

(e) They use dangerous voltages. 

(f) Power output stages usually require 
transformers, which have their own 
disadvantages. 

This is quite apart from their initial 
poor linearity, poor noise performance 
and poor reliability and cost, compared 
to semiconductors. If people want the 
“sound of valve amplifiers”, then that 
can be incorporated in a much better 
semiconductor amplifier. The linearity 
in particular can be accommodated 
with diode/resistor pairs to produce 
both the distortion and overload char- 
acteristics of valves. 

I used to design and build valve 
equipment, including audio ampli- 
fiers many years ago. I welcomed 
transistors, both bipolar and FET, as 
every part of the equipment improved 
dramatically. Then ICs enabled lower 
costs with much more complex and 
improved circuits. Along the way we 
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learnt a lot about the old valve ampli- 
fiers and their shortcomings, as well 
as many improved design ideas that 
valves did not allow. 

There is still some way to go in im- 
proving audio amplifiers, such as auto 
gain control so that the power amplifier 
cannot overload. [remember doing this 
about 25 years ago by using 4066 ICs 
and a resistive divider at the input of 
the amplifier but none of the manufac- 
turers at the time were interested. Per- 
haps this could be an idea for SILICON 
CHIP, using modern ICs? 

Let’s not go backwards because some 
people cannot think for themselves. 

Bruce Withey, 

Grafton, NSW. 


Unfair comments about 
power generation 

I think your comment on David 
Peters letter on solar cells and nuclear 
power on page 6 of the February issue 
were less than fair. 

For a start, even the ABC science 
website lists the time for solar cells to 
produce the energy used in manufactur- 
ing them as three years and the payback 
as possibly never. The web page you 
quoted tells us nothing. It is a synopsis 
of a paper and there is nothing there 
that gives any chance of checking or 
verifying anything said on it. Other 
sites suggest a cost for solar voltaics of 
around twice that for wind power. 

If solar power is so viable why is no- 
one building large scale (ie, 10OMW) 
solar power installations? There are 
plenty of people doing this for wind 
power. 

In any case there is a problem in 
integrating intermittent sources of 
generation such as solar or wind into 
existing networks. This cost rises about 
linearly with the proportion of intermit- 
tent power. Ina predominantly thermal 
system such as Australia’s, this means 
that the marginal effective contribution 
to total energy of intermittent sources 
of energy declines to zero at about 10% 
of total energy. To increase the propor- 
tion of energy contributed by intermit- 
tent sources beyond this you need to 
add energy storage, just as is the case 
in non-grid situations such as Collyn 
River’s vehicle. 





This storage can be pumped storage 
hydro, batteries, flywheels, hydrogen 
storage or whatever. All of these are 
expensive and contribute to a lower- 
ing of overall efficiency. For example, 
Hydro Tasmania is looking at improv- 
ing the proportion of wind power on 
King Island by redox battery storage 
and the Antarctic Division is looking 
at doing the same in Antarctica by using 
a hydrogen system. What makes this 
worthwhile is the cost of generation 
by other means, in Antarctica’s case 
about $1/kWhr from diesel generators, 
compared to base-load coal in NSW at 
about 2 cents/kWhr. 

Your comments on nuclear power 
seem similarly uninformed. I attended 
a seminar on global warming run by 
the Royal Society in Hobart and there 
was a paper delivered by a professor 
which seemed very convincing. He 
went through the energy balance of the 
world as a whole and showed that the 
only way to reduce greenhouse emis- 
sions by a significant amount without 
massive economic dislocation is by us- 
ing nuclear power. Given the present 
record of nuclear power and taking 
into account Chernobyl and what and 
why things were done in the past, and 
what is likely to be done in the future, 
I can see no ethical reason not to use 
nuclear power. 

I cannot see the point of your com- 
ments on thermal efficiency. While the 
thermal efficiency of present pressu- 
rised water baseload stations is about 
33% which is lower than modern coal- 
fired stations, the thermal efficiency of 
the next generation of nuclear power 
stations is expected to be about 46%, 
improving to over 50% as improve- 
ments are made in materials of con- 
struction. This is directly comparable 
to the best coal-fired stations. 

Let me ask a hypothetical question 
— the only other prospect (other than 
nuclear) for schedulable large scale 
non-fossil fuel generation in Australia 
is geothermal, most likely from the 
Cooper Basin in South Australia and 
NSW. Such generation will certainly 
release large amounts of heat to the 
atmosphere and may have a thermal 
efficiency less than that ofa pressurised 
water nuclear reactor: are you saying 
that we should not use it? 

Graham Shepherd, 

New Town, Tas. sc 
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Review: Adilamy 
RFID evaluation kit 


Radio Frequency Identification (RFID) is a rapidly evolving 
technology that’s set to become the standard for all kinds 
of tracking and identification tasks. Here we take a look at 
a low-cost RFID evaluation kit that’s available from Adilam 
Electronics. 


RFID tagging is already common- 
place in Australia. “Drive-through” 
transponders for the tollway, micro- 
chipped pets and car immobiliser keys 
are just a few examples. Soon, if you 
travel on public transport in NSW, you 
might be using a credit-card style RFID 
“ticket”. 

In other parts of the world, RFID is 
being used from everything from ve- 
hicle tyre identification, library book 
and DVD checkout, electronic purses, 
automated petrol purchases to school 
student tracking. 
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Fig.1: received tag ID codes are 
transmitted in ASCII format via the 
on-board serial interface — you simply 
connect the board to a PC running 
serial terminal software to see the 
received codes. Note that several 
characters are added to each 40-bit 
code string for housekeeping. A 
complete description of the ASCII 
format is provided with the kit. 
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Developers looking to take advan- 
tage of this technology can now do so 
at a very affordable price with help 
from Adilam Electronics. Adilam have 
just announced an ultra-low cost RFID 
evaluation kit suitable for demonstrat- 
ing and evaluating many different 
styles of “read-only” tags. 

The kit includes a small, pre-as- 
sembled reader board and four tags of 
various shapes and sizes from Soky- 
mat. The kit can be used stand-alone 
or connected to a PC via a free serial 
port for tag ID code display. 

The kit is based around a single 
encapsulated reader module from ID 
Innovations. This 26 x 25mm hybrid 
“ID-12” module integrates all of the 
reader electronics including the field 
coil. Also included on the board 
is a regulated power supply, piezo 
buzzer, LED and rudimentary RS232 
interface. 

This is a close proximity, passive 
system operating at 125kHz. Read 
range is specified at 12cm+ but actual 
distance will depend on tag type and 
environmental conditions. 

The ID-12 module is designed to read 
unique ID (EM 4001 compatible) tags. 
When a tag is brought within range, it 
is energised by the reader’s magnetic 


field. Once the tag receives sufficient 
energy, it modulates the reader’s field 
to transmit its 40-bit ID code. 

When the ID-12 module receives a 
valid tag transmission, it sounds the 
piezo buzzer and flashes the LED. In 
addition, it retransmits the received 
ID code out of one (or two) of its serial 
interface pins. 

For connection to a variety of exist- 
ing systems, the ID-12’s serial inter- 
face can be configured via on-board 
links to transmit the code in ASCII, 
Wiegand26 or Magnetic Emulation 
formats. As supplied, the demo kit is 
configured for ASCII format, with the 
ID-12’s serial output wired directly to 
an on-board D-9 connector. 

For a really simple but effective 
demonstration, all you need to do is 
connect the board to your PC’s serial 
port via a standard 9-way cable and 
launch any serial terminal application. 
Fig.1 shows the results of several tag 
“scans” as they appear in HyperTer- 
minal. 

The board could also form the basis 
ofasimple development system, with 
incoming ID codes stored, validated, 
etc. A simple demo program that saves 
the received codes in a file is available 
for download from Adilam’s web site 
(see below). 


More information 


For more details on the RFID Evalua- 
tion Kit, check out Adilam’s web site at 
www.adilam.com.au/techpage/RFID. 
At time of writing, the kit was priced 
at $50 plus GST, which includes a pre- 
assembled PC board and four assorted 
tags. Adilam also supply a large range 
of commercial readers, tags and vari- 
ous supporting components. Phone 
1800 800 482 (Australia) or 0800 366 
257 (NZ) for more information. 

To learn more about RFID and how 
it works, check out the July 2003 edi- 
tion of SILICON CHIP, still available as 
a back issue (see page 89)! sc 





Four tags of various shapes and sizes 
from Sokymat are provided with the 
kit. 
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Light Emitting Diodes (LEDs) are everywhere. They’re 
available in all colours of the rainbow and range from 
quite dim indicators through to spectacular-brightness 
lights suitable for finding your way in the dark. 


one are the days when LEDs 
(y= just used as replacements 
for dial lamps and indicators. 

I remember (probably back in the 
early ’70s) when a then-much-younger 
Dick Smith used to advertise what was 
a pretty pedestrian multi-band radio 
receiver with, wait for it, a “LED Lamp 
Indicator” which moved up and down 
the dial as you tuned it. Wow! (Of 
course he sold thousands!). 

That was only about a decade 
after LEDs were first commercially 
produced. Even then, they were still 
relatively expensive and were rather 
dim by today’s standards. LEDs have 
certainly come a long way, even in 
those thirty-ish years. But let’s go back 
even further and have a look at where 
LEDs came from. 


A brief history of LEDs 


LEDs have been around in one form 
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LED CHIP 


Ever wondered what’s inside a LED? 





or another for almost one hundred 
years (although there is some uncor- 
roborated evidence that the phenom- 
enon was first noted back in 1861). 

In 1907, Joseph Henry Round 
observed a very dim yellow glow 
from a piece of Silicon Carbide (SiC) 
when subjected to small electric cur- 
rents. This was in the form of a “Cat’s 
Whisker” diode used commonly in en- 
suing decades as a detector for crystal 
set radio receivers. (Galena was com- 
monly used but Silicon Carbide also 
worked). 

Jump forward twenty years: German 
experimenters working with phosphor 
materials made from Zinc Sulphide 
doped with Copper (ZnS:Cu) also pro- 
duced a dim light — unfortunately, too 
dim to be of much practical use. 

Then in 1936, areport was published 
by George Destriau on the emission of 
light by Zinc Sulphide (ZnS) powder 
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At left (facing page) is an array of high 
brightness and special effect LEDs, LED 
fittings and collimators/diffusers. On the 
left are some of the Luxeoon Star range 
of 1W, 3W and 5W high brightness LEDs 
(from Prime Electronics or ATA). In the 
middle, what look like standard LEDs 
are in fact microprocessor-controlled 
_flashing coloured LEDs, also from Prime 


Electronics, who also supplied the lenses. 


The various LED fittings are from Jaycar. 


and an electric current. Destriau is 
widely credited with inventing the 
term “electroluminescence”. 

While limited experimentation was 
no doubt going on over the years, it 
wasn’t until the 1960s that the first 
LEDs, only somewhat as we know 
them today, were produced, following 
British (and perhaps German) research 
of the previous decade. 

These were based on the semicon- 
ductor Gallium Arsenide (GaAs). 
Unlike modern GaAs LEDs, which 
produce visible (usually red) light, 
the first laboratory LEDs produced 
only infrared light and even then had 
to operate at supercool levels to work 
—usually by immersing them in liquid 
nitrogen! 

Professor Nick Holonyak Jr. (1928 
-) is credited with developing the first 
practical visible-spectrum (red) LEDs 
in 1962. These were produced using 
Gallium Arsenide Phosphide (GaAsP) 
on a GaAs substrate. Using GaAsP al- 
lowed much more efficient red LEDs 
to be made and also allowed orange 
light for the first time. 

Another decade on and Gallium 
Phosphide (GaP) LEDs were produc- 
ing a pale green light. The first yellow 
LEDs were actually dual GaP chips in 
one package, one producing red and 
the other green. True yellow-emitting 
LEDs using Silicon Carbide (SiC) were 
produced, at least on an experimental 
basis, a little later. However, these suf- 
fered a similar problem to those first 
SiC yellow LEDs — low light output. 

In the 1980s, superbright LEDs start- 
ed to appear, using Gallium Alumin- 
ium Arsenide Phosphide (GaAlAsP) 
— first in red, then in yellow, then in 
green. Around the turn of the decade, 
the first of the ultrabrights started 
appearing, using Indium Gallium 
Aluminium Phosphide (InGaAIP) in 
orange-red, orange, yellow and green 
colours. 

_ Blue LEDs started to appear in the 
early 1990s. The first used Silicon Car- 
bide, but this gave way to the much 
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brighter blue of Gallium Nitride (GaN) 
around the middle of the decade and 
the even brighter Indium Gallium Ni- 
tride (InGaN) blue and green LEDs late 
in the decade. 

The next big breakthrough came 
with white LEDs which, in fact, do 
not have diodes emitting white light. 
They are in fact a high-intensity blue 
LED with the chip coated in a fluores- 
cent phosphor. The phosphor absorbs 
the blue light and then fluoresces at 
the chosen colour — white is the most 
common but virtually any colour can 
be obtained using this technique. 

The most recent LED development, 
only now beginning to appear on the 
market, is the ultraviolet LED which 
produces no visible light but causes 
other colours to fluoresce (you’ve 
probably seen this effect with so- 
called “black light” fluorescent tubes 
at a disco). 

So as we can see (pardon the pun), 
LEDs have gone through virtually the 
entire “light” spectrum from infrared 
through all visible colours to ultra- 
violet. Experimentation is continuing 
to see just how far up the spectrum 
diodes (no longer called LEDs!) can 
be made to emit. 


Really bright LEDs 


The story of LEDs is not just about 
colour. As we have noted, super- 
bright and then ultrabright LEDs have 
changed the way we think about the 
devices: first a curiosity in the labo- 
ratory, then an indicator device on 


Back and front of 
the Luxeon Star 
3W LEDs from 
Prime Electronics 
and ATA. The back ~ 


designed to be 
bolted to a larger 
heatsink. These 
are also available 
in 1W and 5W 
models, ranging in 
price from $15.95 
to $54.45. 





These close-ups of 

the 1W ultra-white 
LEDs from Oatley 
Electronics show some 
of the structure deep 
inside the LED. These 
are rated at 20 lux, 
drawing 300m<A at 
3.6V. They retail for 
about $15 each. 


a panel; later fashioned into shapes 
conveying messages (numeric and 
alpha-numeric displays); then com- 
bined into arrays of colours, capable 
of displaying colour pictures; and of 
course, most recently into lighting 
devices in their own right. 

Already, many LEDs are so bright 
that you risk eye damage by looking 
straight into them. Lasers carry warn- 
ings about eye damage — it won’t be too 
long before many LEDs do too! 

The development of LEDs as light- 
ing devices continues — already they 
are being sold to replace many other 
forms of domestic, industrial, automo- 
tive and outdoor lighting. 

Itis perhaps only the relatively high 
price of the devices that prevents their 
wider usage. That will change in time, 
probably sooner rather than later. 

With more efficient use of electric- 
ity high on the agenda in many areas 
(eg, California with their blackouts last 
winter) the high efficiency of LEDs as 
lighting devices, not to mention their 
longevity, is being viewed with more 
and more interest. 


Measuring light output 


It’s not easy to compare apples with 
apples when it comes to the bright- 
ness of LEDs, or any other light source, 
because so many different units are 
applied — invariably, the ones which 
make the device look best to the manu- 
facturer (or their PR firm!). 

High brightness LEDs are generally 
rated in Watts, similar to traditional 
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This particular Luxeon 
Star/O is a 

1W version of those 
on the previous 
page, here fitted 
with a built-in 
20° reflector. 
They’re a little 
over $20 each 
from Prime 
Electronics. 


light bulbs, or in Lux, while ordinary 
(ie garden-variety) LEDs are usually 
quoted in mCd (millicandela), the 
candela being one of the seven base 
SI units. 

One problem is that the candela 
as a unit for coloured LEDs is that it 
is based on light at a particular fre- 
quency (540 x 1012Hz) — green. That’s 
fine for green LEDs (well, LEDs of that 
particular green) but what about red 
LEDs which will have little, if any 
green output? 

A second problem is that the light 
output is defined as being in a particu- 
lar direction. When a LED “viewing 
angle” is quoted, this is defined as the 
point off-axis where the light ouput is 
reduced by 50%. All LEDs are direc- 
tional; as a general rule the higher in 
brightness, the more extremely direc- 
tional they become. 

There are several types of lenses and 
collimators available which reduce 
this, to an extent. 

To add further to the confusion, 
someone comes along and rates their 
LEDs in Lux, which is a measure of 
illuminance, (defined as lumens per 
square metre squared) — not a measure 
of lamp brightness at all! 

As you can see, there’s much more 
to the light output of a particular LED 
than noting its claimed “output”. At 
SILICON CHIP, we’ve seen 2000 and 
3000mCd white LEDs that, at least to 
the naked eye (and that’s what mat- 
ters!) easily outperform LEDs rated at 
10000 and even 15000mCd. 

There is no such thing as a perfect 
light source — one where all of the en- 
ergy applied is converted to light. In 






Multiple LED arrays fitted in 


Collimating lenses are 

re _ designed to mount 
‘. directly onto all 
standard Luxeon 

“ 4 Star 1W, 3W and 

'. 5W LEDs. They 
_, are available in 
wide, medium, 
narrow and 

\ elliptical beams. 





an incandescent bulb (a lamp with a 
glowing filament), for example, there 
is a lot of energy lost as heat. “Cool” 
flourescents and even LEDs lose en- 
ergy as heat, though nowhere near as 
much as filament bulbs. 

The light output of a bulb is meas- 
ured in lumens per watt. 

Incandescent bulbs, the most com- 
mon form of light, are cheap to buy 
but are inefficient, generating from 
about 16 lumens per watt for a do- 
mestic tungsten bulb to 22lm/W for 
a halogen bulb. Fluorescent tubes are 
more efficient, from 50 to 100lm/W 
for domestic tubes. While they allow 
large energy savings, they require spe- 
cial starting and driving circuitry and 
are bulky and fragile. 

LEDs have fallen somewhere be- 
tween incandescent and fluorescents 
in terms of efficiency - up to 32lm/W 
— and are more robust than either. 
Until now, they have been expensive, 
although their cost is falling. 

If you want to delve deeper into the 
way LEDs (or any other light sources) 
are rated and measured, there are liter- 
ally thousands of pages of information 
available on the ‘net. Google a few key 
words such as LED brightness output 
and ratings and you’ll see what we 
mean. 


Looking into LEDs 


We deliberately chose the title to 
this short article because these days, 
that’s something you must not do. 
Many of today’s ultrabright LEDs are 
more than powerful enough to cause 
you pain; perhaps even damage to 
your retina. 





LED INTENSITY 


The unit of measure commonly 
used to describe LED intensity is 
the millicandela (mcd). 1000mcd = 
1cd. Candelas measure how much 
light is produced as measured at the 
light source in a specific direction. 

The unit of measure commonly 
used for most other light sources is 
the Lumen. Lumens measure how 
much light actually falls on a surface. 

How do you convert lumens to 
mcd? There is not an exact con- 
version as they are different types 
of measurement but here is a rough 
conversion: If you divide the number 
of lumens by 12.57 you can get an ap- 
proximate equivalent in candelas but 
this itself can be misleading as there 
is no qualification of direction. 





There’s been an adage around since 
the invention of Lasers: never look a 
laser in the eye. We'd also apply that 
to LEDs. 


Types of LEDs 


Several SILICON CHIP advertisers 
regularly feature a variety of LEDs. 
We’ve already covered the standard, 
high brighness, super bright and ultra 
bright models — available in virtually 
every colour of the rainbow (and then 
some!). 

But now there are even LEDs witha 
built-in microprocessor chip to drive 
various colour displays from the same 
LED — fading, for example, from red to 
green to blue and then various com- 
binations of those colours, in various 
flash and fade sequences. 

Of course, they’re significantly more 
expensive than “standard” LEDs but 
that will change over time, just as the 
price of all other LEDs has fallen. 

Other LEDs of significance (to this 
article) are combinations of LEDs in 
various fittings, designed to replace 
standard globes or lamps. For ex- 
ample, there are now several MES 
or MBC (miniature Edison screw or 


miniature bayonet cap (left) 
and miniature Edison screw 
(right) assemblies, intended to 
_ replace standard torch globes. 
These are just some of the 
versions available from Jaycar 
and retail for a little under $30 each. 


miniature bayonet 
cap) fittings with 
high-brightness 
LEDs fitted. 
Another innova- 
tion is a replace- 
ment for 20W and 
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Halogen replacement high- 
brightness LED fitting from 
Jaycar. These sell for around 
$30 each. 





50W halogen bulbs, now used by their millions in home, 
office and shop lighting. While architects love ’em, we have 
always been critical of their energy wastage (they run very 
hot) and their proven ability to cause fires if combustible 
material is too close. 

The heat has also been a big problem in closed shop win- 
dow displays, where it has little chance of dissipating. 

Now you can buy a fitting, the same size as the halogens, 
consisting of twelve high brightness LEDs. We haven’t done 
tests to see how the light levels compare but these look very 
promising. And we would expect them to last significantly 
longer than halogen bulbs. 

This short look at current LED development is by no means 
exhaustive — there are plenty more suppliers around and 
there are also many more types. We’ve just scratched the 
surface of the subject here — and we haven’t even mentioned 
some of the work being done in street signs, traffic lights, 
etc. Again, there’s a wealth of information on the ‘net if you 
want to delve into LEDs further! sc 





Supplier Websites: 


Prime Electronics www.primelectronics.com.au 
Oatley Electronics www.oatleye.com 
Jaycar Electronics www.jaycar.com.au 


Alternative Energy Assoc. www.ata.org.au 
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How bright are ‘things’? This table gives you some idea 
of the level of luminance and also the illuminance in lux. 
When you consider that ultrabright LEDs are quoted as 
around 20 lux, there is still a fair way to go... 
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Off the shelf and 
custom embedded 
controllers for OEMs 


It’s so easy 
to get started with SPLat 


SPLat is the innovative Australian controller system that’s been adopted 
by major OEMs world-wide. Some of the places where you might spot a 
SPLat include: 


Security turnstiles in the world’s largest stock exchange (NYC) 
Controlling crystal growing experiments for the Space Shuttle 
In thousands of Carrier commercial airconditioners 

Water processing and pollution control systems 


If you make a product that requires an embedded electronic controller, 
SPLat will help you implement a professional grade control system 
quickly, easily and at a realistic cost. Our Developer’s Kits make it 
really easy to get started, straight out of the box. 


MMi99 Developer’s Kit 


@ Controller with inbuilt operator 
interface, 16 digital I/O, 4 analog I/O 
and expansion ports 

@ Matching connectors 
Free programming software with full 
simulator 

@ Free CD based training course 

e@ Sample programs 





$329* wio LCD ($439* with 2x16 LCD) 


FREE power supply and programming cable if you quote this 
ad when ordering! (Limited time only) 
Everything you need to get started with SPLat! 


XIRO16 - 16 I/O expansion 


Add 8 relay outputs and 8 inputs to ~ 
your MMi99. Ready to go, easy to 
use. 


$171.50* eicng comer 





* All prices are for 1-off developer’s kits, and include GST. All major cards 
accepted. Substantial discounts are available for OEM quantities. 


Made in Australia by 


SPLat Controls Pty Ltd 


2/12 Peninsula Blvd 
Seaford VIC 3198 
Ph 03 9773 5082 
Fax 03 9773 5091 





Visit our website for free software, our renowned training 
course and complete online product documentation 
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In this final instalment, we describe how to 
print Autotrax PC board designs from within 
Windows. We also present a low-cost method 
for making your own PC boards at home. 


By PETER SMITH 


NCE A BOARD layout is complete, 

a full-size printout of the design 
allows you to quickly verify that eve- 
rything will actually fit. You can posi- 
tion the components in their intended 
positions on a paper mock-up of the 
assembly and check for interference 
between adjacent components, as well 


as verify component footprints. 

If the PC board is to be installed 
in an enclosure, you can use a paper 
cut-out of the board to check that it 
will fit as intended. In addition, if the 
design includes components that must 
protrude through panel-work (LEDs, 
switches, etc), then you can often use 





the printout as a drilling template. 

Autotrax includes a separate pro- 
gram called “Traxplot” for printing 
tasks. Unfortunately, the list of printers 
it supports is now rather dated, mean- 
ing that it probably won’t work with 
your particular model. As Traxplot is 
a DOS-based program, it can’t “see” 
Windows printers — it uses its own 
printer driver. 

The problem is worse in Windows 
NT, 2000 & XP, where the printer is 
jealously guarded by the operating 
system, locking out DOS-based drivers 
altogether. Luckily, with the addition 
of some free software and an extra step 
in the process, you can still print your 
designs from within Windows. Let’s 
have a look at what’s involved. 


Printing basics 

As well as being able to print to a 
variety of old (by today’s standards) 
printers and plotters, Traxplot can 
generate Postscript output. Postscript 
is a very powerful, universal printing 
language supported by many high-end 
printers and photo typesetters. 

Traxplot can also be configured 
to send its Postscript output to a file 
rather than a printer port. So all we 
need is Windows-based software that 


can read Postscript files and print them 
out and there are quite a number that 
can do this. For example, CorelDraw 
and Photoshop can both handle Post- 
script files. 

For those who don’t already have 
a program that can read Postscript, 


Fig.1: load your 
-PCB file via the 
File menu as the 
very first step. 


Fig.2: Traxedit’s Options menu. Set the “Type of Plot” to 
the layer that you wish to print. A “Check Plot” prints all 
selected layers (see Fig.3) superimposed on one another. 
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we’ve included details of a free 
viewer that can be downloaded from 
the Internet. 


Getting started 


As well as being able to print each 
layer individually (which we'll see 
later on), Traxplot can print layers su- 
perimposed on one another—ina simi- 
lar format to what you see on-screen. 
The top overlay is shown in grey (not 
colour, unfortunately) to differentiate 
it from the tracks and pads on the bot- 
tom layer. The result is quite legible 
and works well for simple single-sided 
layouts. This is called a “check plot” 
and it’s ideal for verifying component 
fit. Let’s see how it’s done. 

Launch Traxplot and you'll be pre- 
sented with the main menu (Fig.1). 
The first job is to load the .PCB file, 
so press <F> to get to the “File” menu. 
Next, press <P> to change the “Path” 
and edit the displayed value to point 
to wherever you’ve saved your .PCB 
files. The default location is C:\AU- 
TOTRAX. 

That done, press <L> to choose the 
Load entry and you will be prompted 
for the file to be loaded. Simply hit 
<Enter> here to see a list of all the .PCB 
files in the chosen directory. Now use 
the arrow keys (or mouse) to highlight 
the PSU.PGCB file (created last month) 
and press <Enter> again to load it. 

By now, you will have noticed that 
the menu system is similar to that in 
Traxedit. To select an entry, highlight 
it using the mouse or arrow keys and 
then press <Enter> or click <Left 
Mouse>. Usually (if it’s unique), the 
first letter of an entry acts as a shortcut. 
To back up one level, hit <Esc> or click 
Right Mouse. 

Once you’ve loaded the demo 
design, hit <Esc> to return to the 
main menu. Next, press <O> to select 
Options and bring up the “Setup Op- 
tions” menu (Fig.2). Change the “Type 
of Plot” to “Check Plot” and the “Pad 
Hole Guide Size” to 20 thou or there- 
abouts. Other settings can remain at 
their default values. 

Again from the main menu, press 
<S> and then <C> to get to the “Check 
Plot Setup” menu. This is where 
you choose which layers should be 
printed. As shown in Fig.3, you need 
only turn on the “Bottom Layer”, “Top 

‘ Overlay” and “Multi Layer Pads” for 
a single-sided layout. 

The last task is to define and con- 

figure the output device. Press <S> to 
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Fig.3: for a check plot, enable the 


layers that you want printed via the 


Setup -> Check Plot menu. 


get to the “Setup” menu (Fig.4), then 
highlight “Postscript” in the available 
list and press <Enter>. The “Postscript 
Setup” menu appears (Fig.5). 

Next, highlight “Type” and press 
<Enter>. Press <Enter> again to ac- 
cept the default driver path of C: 
\TRAXPLOT and you'll be presented 
with a list of all the available Postscript 
drivers. Simply highlight “Postscript 
1200dpi A4” in the list and press 
<Enter>. 

Finally, highlight “Device” in the 
“Postscript Setup” menu and press 
<Enter>. This entry determines where 
Traxplot sends the Postscript output. 
Choose “File” and press <Enter>, and 
you’ll be prompted for the filename. 
Hit <Enter> again to accept the default, 


Fig.4: you'll find 
all the Postscript 
options under the 
Setup -> Postscript 
menu. 





which in this case is C:\TRAXPLOT \ 
PSU. There’s no need to add an exten- 
sion to the filename, as Traxplot will 
assign this automatically, according 
to the type of printout. For example, 
the file for a check plot will be named 
PSU.SCK, whereas for a bottom layer 
print, it will be PSU.SBL. 

Note the options for scaling and 
correction. Generally, these should 
remain as shown. However, if you 
find that your printer has a small, 
consistent scaling error (eg, slight 
stretching of the length), you may be 
able to compensate for it by adjusting 
these parameters. 

OK, we're all set. Returning to the 
main menu, highlight “Postscript” and 
press <Enter> to create your check 


Fig.5: use these settings for Postscript output. Of course, the “Device” file 
name can be changed to whatever you desire. Don’t change the “offset” 
and “correction” parameters unless you know exactly what you’re doing! 
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Fig.6: after generating a Postscript 
file of the design in Traxplot, it can 
be viewed and printed from within 
Windows using a variety of different 
programs. Here we’re using GSview 
for the job (it’s free!). 


plot. If all goes well, you will get a re- 
port of “Postscript File Generated” and 
a new file named PSU.SCK will have 
been created in the C:\TRAXPLOT 
folder. 


Postscript viewer 

As mentioned previously, many 
popular Windows-based graphics 
packages are capable of displaying 
and printing Postscript files. If you 
don’t already have one of these, then 
we suggest Ghostscript and GSview, 
a free interpreter and viewer that you 
can download from www.cs.wisc.edu/ 
~ghost. Make sure that you download 
the Windows (Win32) versions! 


Silicon Chip 


+ Each binder holds up to 12 issues 


D4 1N4004 


Fig.7: GSview allows you 

to convert images to a 
variety of graphics formats. 
Individual layers can then 
be edited in your favourite 
graphics program. In the 
example shown here, we’ve 
colour-coded each layer and 
superimposed them for an’ 
eye-catching effect. 





Ghostscript must be installed first, 
followed by GSview. Installation is 
simply a matter of double-clicking 
on the downloaded files and follow- 
ing the prompts. 

Once installation is complete, 
launch GSview and load the PSU.SCK 
file created earlier. Note that in the 
GSview “Open” dialog, you must 
change the “Files of Type” to “All 
Files (*.*)” in order to see files with 
extensions other than the defaults. A 
“DSC Warning” message will appear 
when the file is opened; click on the 
“OK” button to continue. Fig.6 shows 
the loaded image. 

You may find that some images 


% SILICON CHIP logo printed on spine & cover 


Price: $A12.95 plus $A5.50 p&p each. Available 
in Australia only. Buy five and get them postage 
free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 


5644 & quote your credit card number. 
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appear to be “cut off”. This can be 
corrected by enabling the “EPS clip” 
setting on the “Options” menu. GS- 
view includes a host of other settings, 
allowing you to change things like 
media size and orientation. There’s 
no need to change any of these for 
now. To print the image, select File -> 
Print from the main menu. 

You can also save the image in a 
variety of graphics formats via the File 
-> Convert menu. This gives a great 
deal of flexibility in how a design is 
displayed. For example, you might 
want to print a multi-layer design 
with each layer displayed in a differ- 
ent colour. To do this, print each layer 
separately from Traxplot, then export it 
in the desired format and manipulate 
it using your favourite graphics pack- 
age. We produced a colour version of 
the demo design to show the effect 
(see Fig.7). 


Alternative printing methods 

Apart from the methods described 
above, there are a number of other 
ways of obtaining high-quality prints 
of your PC board designs. For exam- 
ple, “LaserPC” looks ideal for those 
producing sophisticated designs re- 
quiring film output. Check out http: 
/Araxlaserplot.sourceforge.net for 
more information. 

Another method involves the instal- 
lation of a special Traxplot printer 
driver that produces .PCX file output. 
The resultant .PCX files can be dis- 
played, printed and converted to any 
graphics format using free Windows 
software. 

Note that during in-house tests, we 
found that the PCX driver failed to 
scale the output correctly when using 
high resolutions (1200dpi) and large 
board sizes. Apparently, this is caused 
by a limitation within Traxplot, not a 
bug in the driver itself. Nevertheless, 
this driver would be an excellent way 
of producing prints of smaller designs 
(and board graphics for the Internet) 


. with little effort. You can obtain a copy 
= from www.airborn.com.au/layout/ 
= printdrv.html. 


Thanks go to Matthias Hartl, the au- 
thor of the PCX driver, and Airborn 
Electronics for making the driver (and 
a lot of other useful Autotrax informa- 
tion) available for free! 


Board manufacture 


If careful examination of the check 
plot doesn’t reveal any problems, then 
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Laser print or photocopy the bottom 
layer onto the dull (emulsion) side 
of the Press-n-Peel film as described 
in the text. Cut out the result with 
scissors, leaving about a 5mm border 
around the image. 


— CZ ; 


The idea is to heat the entire 

board evenly, until it reaches the 
temperature of the iron. The time 
required will vary according to 
your iron and the size of the board. 
Generally, somewhere between 

1.5 and 4 minutes should do it. Of 
course, you shouldn’t use steam! 





Quench the board and film under 
cold running water, and then gently 
peel off the film. The board will be 
hot, so take care! Our result wasn’t 
too bad for a first attempt. It appears 
that we applied the iron for a little 
longer than necessary, as the image 
was slightly “smeared”. 
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Prepare a section of blank PC board 
that is at least 5mm larger than the 
image size. Using a fine file, remove 
any burrs from around the edges 
that may have resulted from cutting 
or shearing. Thoroughly clean the 
copper with a new scouring pad 

or steel wool (not sandpaper). Use 
plenty of water and a drop or two 
of liquid soap. The surface should 
be evenly bright and perfectly 
clean. Flush under running water 
to remove any traces of soap and 
dry thoroughly with a clean, lint- 
free cloth. You must NOT touch the 
copper surface of the board with 
your fingers. 





Etch the board using ferric chloride 
or Ammonium Persulphate per 

the directions included with the 
chemical. Here we’re using a 
commercial etching tank complete 
with a fish tank heater and an 
aerator. If you’ve never done this 
before, we suggest that you refer to 
the “Making Photo Resist PC Boards 
At Home” feature in the March 
2001 issue of SILICON CIP. Note that 
these chemicals (especially Ferric 
Chloride) are highly corrosive! 








Position the Press-n-Peel film image 
side down on the copper and centre 
it within the available space. Now 
“iron on” the film using only light 
downward pressure. A piece of 
plain paper between the iron and 
the film helps to prevent burning 
and sticking. The film manufacturer 
suggests a temperature of between 
135°C and 162°C. Apparently, this 
should be somewhere between the 
“acrylic” and “polyester” settings on 
a typical iron. 








Clean off the Press-n-Peel image 
just before you’re ready to drill and 
populate the board. Again, use a 
scouring pad with liquid soap an 
running water. 





After drilling and cutting to the 
correct size, we’re ready to assemble 
the boards. Note how the slight 
image smearing (see step 5) resulted 
in “rough” copper edges — but the 
result is still quite useable! A coating 
of circuit board lacquer can be 
applied to prevent corrosion. 
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Fig.8: multiple designs can be laid out for printing with the aid of Traxedit’s 
Block operations. Leave enough space between the board outlines so that you'll 
be able to separate them without difficulties after the etching and drilling 


processes. 


your design is almost ready to go. If 
you'll be sending it to a board manufac- 
turer, then it is imperative to first make 
sure that it meets all of the manufac- 
turer’s requirements. This will include 
things like the inclusion of corner cut 
marks/routing outlines, layer identifi- 
cation, minimum clearances and valid 
hole sizes. These requirements vary 
between manufacturers, so we’ve not 
listed them here. 

All manufacturers that we know of 
will accept your designs in Protel .PCB 
format. This is a big advantage for the 





casual designer, as it means that there’s 
no need to learn how to create Gerber 
and NC drill output files. 

By way of explanation, Gerber files 
are used to photoplot your design onto 
film, whereas NC drill files are used 
to control the drilling machine. The 
manufacturer will produce these files 
from your Autotrax .PCB file. 


Making your own PC boards 
If you have a little spare time and 

want to save some money, you can 

make your own PC boards at home. 
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Fig.9: two copies of two images laid up and ready for printing onto the Press- 
n-Peel film. Because the film is ironed-on emulsion side down, board images 
must be printed in reverse (text shown in mirror image). This is the default 
(“normal”) orientation in Traxplot. However, if you’re using a photographic 
method that requires the opposite (“flipped”, or “right reading”) orientation, it 
can be changed via Options -> Flip Layer Setup. 
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Traditionally, this has involved the use 
of light-sensitised PC boards, UV expo- 
sure and chemical etching. This is still 
a favoured method, particularly with 
the availability of reliable, low-cost 
pre-sensitised PC board material. 

You can refer to our article entitled 
“Making Photo-Resist PC Boards At 
Home”, published in the March 2001 
issue of SILICON CHIP, for details of 
this method. 

Another method gaining popularity 
eliminates the need for light-sensitised 
PC board material (and therefore UV 
exposure) altogether. It allows you to 
transfer your designs directly onto un- 
treated PC board copper — ready for 
etching! This is achieved with the rela- 
tively new “Press-n-Peel” system. 


Just Press-n-Peel! 

The basic materials needed for this 
system are blank PC board, Press-n- 
Peel transfer film, a standard clothes 
iron anda full-size printout of your 
artwork. 

The PC board pattern is first laser 
printed or photocopied onto the Press- 
n-Peel film, which is then “ironed on” 
to the bare copper. Following this, the 
sheet of film is peeled away, leaving 
behind a black resistive coating defin- 
ing the layout image. Then all that’s 
required is the usual etching process 
to expose your masterpiece! 

The procedure for preparing a 
design for etching is depicted in an 
accompanying panel. The first step 
requires you to print the design onto 
the Press-n-Peel film, so let’s look how 
this is achieved in some detail. 


Printing the pattern 


A print of the bottom layer of a de- 
sign is easily obtained using the meth- 
ods already described above. Note, 
however, that you need to change the 
“Type of Plot” setting in the Traxplot 
Options menu from “Check Plot” to 
“Bottom Layer” (Fig.2). In addition, it’s 
important that the “Pad Hole Guide 
Size” is set to 20 thou or thereabouts. 
This generates a smaller-than-life size 
“hole” in the middle of each pad, to 
be used as a target when drilling the 
holes. 

If you have a laser printer, you can 
print directly onto the Press-n-Peel 
file. Be sure to do a test print on plain 
paper first! If you have an inkjet print- 
er, you must first print the design onto 
paper and then photocopy the result 
onto the Press-n-Peel film. 
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Note that you should set you printer 
(either laser of inkjet) to its maximum 
print density. The print density is 
usually configurable from the printer 
“Properties” menu. 

To produce multiple copies of the 
same design or a number of different 
designs on the same section of PC 
board, simply arrange all of the designs 
ina single .PCB file before printing. For 
example, we used the Block operations 
in Traxedit to make three additional 
copies of the demo design, arranged so 
that they fit across the bottom ofa sheet 
(Fig.8). The Block -> Read command 
can be used to import other designs. 


Doing it on the cheap 

A similar method to that described 
above uses “toner transfer” from a 
sheet of plain paper, rather than spe- 
cialised sheets of blue film. All you 
need in this case is an ordinary laser 
or photocopied print of your artwork. 
Ofcourse, the results won’t necessarily 
be as “sharp” or as repeatable as those 
that can be achieved with Press-n-Peel 
film — but if you’re on a tight budget, 
it’s worth a try. Check out the Febru- 
ary 2001 issue of SILICON CHIP for all 
the details. 


Did you know... ? 

Finally, Postscript (.EPS) format 
images of most of the PC boards 
published in SILICON CHIP can be 
downloaded from our web site at 
siliconchip.com.au. sc 


Undoubtedly, some readers will 
prefer to use a photographic proc- 
ess for making their boards. In many 
cases, a negative, rather than posi- 
tive image of the PC board pattern is 
required for the exposure. This can 
easily be produced by converting the 
Postscript image to graphics format 
and “reversing” it before printing. Let’s 
look at an example. 

With the board image open in 
GSview, select File -> Convert and 
choose the “bmpmono” format at 
600dpi. When entering the filename, 
be sure to append a “.BMP” exten- 
sion. 

The newly created bitmap file 
can then be opened in almost any 
graphics package and converted 
to a negative. We used “Irfanview”, 
which is available for free download 
from www.irfanview.com. To get 
the image to print properly (and to 
reduce file size), crop it down so as 
to include just the board with a small 
border around the edge. To convert to 
a negative, select Image -> Negative 
from the main menu. If your graphics 
program lacks this option, then simply 
use the palette editor to change black 
to white and vice-versa. Fig. 10 shows 
a negative image of the demo design 
ready for printing. 


Important: never “resample” or 
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Fig.10: if you’re using a photo- 
graphic process instead of the 
“Press-n-Peel” method described 
here, then you may need a negative 
rather than positive image. Here 
we’ve used Irfanview to reverse the 
blacks and whites. 


“resize” the image — it must remain 
untouched (at 600dpi) to ensure 
sharp edges and accurate scaling. 
Always do a test printout and check 
board dimensions before going any 
further. 


Electronics TestBenchi ie a sealable 128-pade collection 
of 20 top test equipment projects from the pages of 


SILICON CHIP. 


Includes: Power Supplies, Semiconductor Testers, Inductance Meter, Cable & Wiring Tester, Pink Noise 
Source, Zener Diode Tester, Crystal Checker, Sound Level Meter, Insulation Tester, Logic Probes, Low 
Ohms Tester, Remote Control Tester, Telephone Exchange Simulator, High-Voltage Insulation Tester. 


SPECIAL PRIGE: $9 que pep a est). Notte: shop-sollled. 


Order by phoning (02) 9979 5644 & quoting your credit card number; or fax the details to (02) 9979 6503; or mail 
your order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


www.siliconchip.com.au 
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Wireless MicroCam II System 


Tiny camera size - can be concealed almost 
anywhere, operates on 2.4GHz for extended 
range & clarity (up to 100m), easy connection 
to VCR, TV or PC with capture card (not incl.), 
sharp & clear colour images. Includes, camera, 
receiver, cables, power supply, etc. L 5878 


a @Swann 


) Wireless Guardian Angel 

Watch and listen to your baby from another 
room, palm-size portable colour monitor, 
easy to setup/use, infrared visibility (see your 
baby in a darkened nursery), programmable 
clock - schedule in your baby’s feeding times 
or use it as an alarm to remind you to check 
in again. Operates on 3 x AAA rechargeable 
batteries (included). L 5919 


5396 


*AVAILABLE POWERHOUSE AND MAIL ORDER ONLY. 


@ Swann 
, B&W D-CAM Camera 


Clear resolution, pre-focused 
lens system & microphone, 
easy mounting, connects to 
your TV, VCR, DVR, 

Quad processor or other 
RCA devices. 

Incl. 10m cable. 

L5915 


$Q9% 





Also available: 
Identical looking dummy camera 
L 5868 








Illuminated 8cm PC System Fans* 
4 high brightness LEDs in a transparent fan 
housing, 3-pin motherboard fan header 
connector with rpm monitoring. 

Fan size: 80x80x25mm. Voltage: 12V DC 


1 : ea 
Blue - Z 8204 Green - Z 8205 Red - Z 8206 


*AVAILABLE POWERHOUSE AND SELECTED DSE STORES ONLY. 






ea, —— 
_DSE) Dynamo Lantern/Radio/Siren 
Portable camping lantern, AM/FM radio and 
emergency light. Can be powered by 4 x D 
size batteries (not incl.), 

AC DC adaptor (not incl.) or $ 87 
the dynamo generator or 

built-in rechargeable 

batteries. O 2063 


83 Enermax | 
B15 eer MODE set RESET 
2 Temps. 2 RPMs. i | 


CPU/GPU Temperature and System Fan 
RPM Monitor with Alarm* 
Realtime monitoring of temperature and fan rpm, $4997 
high temperature and low fan speed alarm, 
suits any PC with a spare external 3.5” drive bay, 
includes mounting screws, connectors, 
sensors and manual. Z 8312 
*AVAILABLE POWERHOUSE AND SELECTED DSE STORES ONLY. 


™) 300W Sinewave ; 
Inverter cs 
BE Converts 12V DC to 
230V AC, allowing you to run 
mains products from any 12V 
device (eg. car/boat battery 
via cigarette lighter socket). 
True sinewave makes this unit 
suitable for high consumption 
devices such as laptops & 
small fridges. M 5113 


Ke OUTPUTS 





*Available mid April 2004 


$294 


13 Piece Screwdriver Set 
Thirteen screwdrivers of varying sizes in a tough 


plastic storage case. 
$A 482 







» T 6131 


*AVAILABLE POWERHOUSE 
AND MAIL ORDER ONLY. 
















Electronic Lab Kit 


300 exciting projects to build, safe and fun, $4 23 


no soldering required, build a transistor radio, 

battery checker, metal detector, digital light 
Instrument Display Kit 
Converts the analogue instruments 


dimmer plus much more! 
K 0030 
in your car to a digital display. Ideal 
for fuel gauges, oil pressure gauges 
and temperature gauges. Features 
an alarm output. K 3237 


ae $6928 


ESR Meter Mk 2 Kit 
Easily identify defective 
electrolytic capacitors. Allows 
in-circuit testing, features 
auto-ranging covering 0.01- 
99OHMS single push button 
operation, test lead 
resistance zeroing. K 7214 


ESR Meter 


$79% 





Flash Trigger Kit 

Smart slave flash trigger, allows use of 
an external flash unit with your digital 
or film camera. Supplied with PCB, 
case & all necessary components. 


$4988 


SILIGON 
Cui 


Hitt 


DIGITAL SLAVE 
FLASH TRIGGER 





Fuel Mix Display Kit 
Monitors the air-fuel ratio of your 
car's engine in real-time, features 
both digital & bargraph displays. 
Ideal for when making engine 
modifications or as a tuning aid. 
Suites vehicles with Zirconia EGO 
sensor. Supplied with case, front 
panel, PCBs, & all necessary 
components. K 4213 


and just gets better. DICK: 
is See ee eee 


oN © 
sie DC-DC Converter Kit 


This versatile circuit lets you 
run your laptop in your car, 
charge SLA batteries (6.5Ah or 
bigger) or run 24V equipment 
from a 12V battery. Maximum 
current is 2A. 

K 3234 


$3094 


Mighty Midget Amp Kit 
This compact audio amplifier 
module can deliver up to 7OW 
into a 4-ohm load when powered 
from a 12V car battery. Supplied 
with PCB and all necessary 
components. 

K 5401 


$9987 


50MHz 


o Frequency Meter Kit 
2 Freque” : Features a 16 character LCD 
meter wig readout, automatic Hz, kHz or 


fae’ = =Mbhz indicator units, auto 
_ 
———  gpsoow a 


pe-De CONVERTER 





50MH: 


ranging and two different 
resolution modes. 
K 7001 


$7988 


Shorted Turns Test Kit 
Tests line output, ‘flyback’ 
transformers & HF wound 
components. Ideal for servicing 
TV receivers, video monitors & 
computer power supplies. 
Identifies horizontal output stage 
faults. Incl. all components, PCB, 
case, pre-punched & screened 
front panel. K 7205 


$3976 


Weather Satellite 
Receiver Kit 

2 channel VHF FM receiver 
dedicated to picking up weather 
satellite signals in the 137-138MHz 
band. Includes all specified 


components, PCB, case & panels. 
K 3226 


$8988 


*AVAILABLE POWERHOUSE AND MAIL ORDER ONLY. 
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20MHz Dual 
Trace Oscilloscope 


Suits a wide range of applications. Dual trace, 

dual trigger CRO with fully adjustable 

sweep time (20 steps), variable hold-off, fully adjustable sensitivity, 
switch-selectable X-Y operation, selectable trigger modes, AC, TV-H 
and TV-V trigger coupling, front panel variable trace rotation sweep rate 
from 10nS/DIV to 1S/DIV. Complete with 2 CRO probes. 

Q 1802 


Zippy Boxes with 
Aluminium and Plastic 
Lids! 

Ideal for a wide range of 
applications, they are made 
from impact-resistant ABS 
plastic, have deep ribs which 
add to the strength and are 
ideal for mounting PCBs 
without screws. Each comes 
with two lids, one aluminium 
and one plastic. 


From $68 








Small-UB5 28x54x83mm_ H 2855 $2.68 
Medium - UB3 41 x 68x 130mm _ H 2853 $3.87 
Large-UB1  50x90x150mm_ H 2851 $4.28 


Giant -UB2 60x 113x 196mm H 2852 $6.46 


Paes ore Copper 
Epoxy Single 

Sided PCB 

Heavy-duty epoxy glass 

PC board with permanently 
bonded copper on one 
side. H 5550 


$998 


Vero Striped PC Board 
Etched copper strips, pre-drilled 
& plated ready for solder. 






10g tube N 1205 $3.64 
150g tube N 1206 $12.98 





_DSE) Contact Cleaner 


We do Electronics 


3.5 Digit LCR Multimeter 

Measures inductance and capacitance range. 
Continuity and diode test, frequency and duty 
cycle, low battery warning, over-range indication 
and transistor test. Auto power off. Q 1559 
Ranges: 

DCV: 200mV, 2V, 20V, 200V, 1000V 

ACV: 200mV, 2V, 20V, 200V, 750V 

AC/DC current: 20mA, 200mA, 20A 

Resistance (Q): 200, 2k, 20k, 200k, 2M, 20M, 2000MQ 
Capacitance: 2nF, 20nF, 200nF, 2uF, 200uF 


Frequency (auto-ranging): 2kHz-20kHz $9984 


Inductance: 2mH, 20mH, 200mH, 
AC/AC Transfo 


60MHz CRO Probe 
Universal probe with 
wandering earth lead and 
insulated shroud. Comes 
complete with a handy 


pouch. $9498 


Q 1247 
Ferric Chloride Etching 
Solution 
Long-lasting ferric 
chloride supplied in a 
handy 500ml no-spill 
bottle of working 
solution. Reusable at a 
reduced strength. 


ij N 5652 $Q98 
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6.3V - 15V @ 2A 
Secondary output: 
0-63-7.5-85-9.5- 

12.6 and 15V 

Secondary current: 2A 
Dimensions: 

60mm(H) x 70mm(W) x 68mm(D) 
Terminations: Solder lugs 

M 2156 



























Ammonium Persulphate 


Etching Solution 
saan Mix the crystals with 
=_ hot water as needed 
for a fast acting no-mess 
; etch solution. Clear 
== solution allows PCBs to 
~ be observed during the 
etching process. 600g 


N 5654 $798 
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12.6V CT @ 1.9VA 
Secondary output: 

6.3 -0-6.3V 

Secondary current: 150mA 
Dimensions: 

35mm(H) x 43mm(W) x 36mm(D) 
Terminations: Flying leads 

M 2851 








Heatsink Compound 
Heat conducting paste to thermally 
connect a semiconductor device to 
a heatsink to aid heat transfer. 
Temperature range: -200°C to 130°C. 
Thermal conductivity: 0.9W/mK. 

N 1205/6 










— 


| 


_-», | BSE) Freeze Spray 


Non-flammable contact cleaner 


Alphanumeric grid for positive for electronics, PCBs, computers, 


pin identification. Each board 
has 2.54mm hole spacings. Size 
88 x 153mm. H 5616 


$997 


€ 





$98 
2 : 
It starts with 








TVs, phones and more. N 1197 5 
am 200g can. May damage plastics f 
AS ae 





Instantly cools small components to 

assist with detecting thermal 
faults. N 1190 

™ 250g can. 


a 


LOW prices 


www.dse.com.au 
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a Temperature Controlled 
DSE) Soldering Station 

Features a variable temperature range of 
150°C to 450°C and a front panel 
temperature display. Includes a soldering 
iron holder, tip cleaning sponge and 


chisel tip. 


T 2200 
$ 


ba Soldering Station with 
DSE Adjustable Temperature 
240V powered, adjustable 
temperature control ensures you 


get the right temperature for. 
specific materials, lightweight handle, 


1.6mm tip. 
T 1976 
$7O98 


LDSE) Digital Display Soldering Station 
A professional temperature-controlled soldering station 
with a digital display that accurately shows the tip 
temperature and maintains the set temperature within 
+3°C! It uses a lightweight 55W soldering pencil fitted 
with a highly flexible, burn-resistant 

silicon-rubber sheated cord. 

T 2250 $ 


*Available at selected stores only 


HARDENED BLADE FOR 
LONG TROUBLE-FREE LIFE 


f 


{ | oe 


NTC Thermistor 
Irradiated PVC insulated 
wires. Zero power 
resistance: 100k @ 25 
degrees Celsius. R 1890 


$946 


SAVE 38% 
“~ 


LESS THAN RS 


10¢ PER LED! 
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Countersink Tool 
Makes countersinking 
screws easy! Simply drill 
the hole, insert the 
countersink tool and 


ve Sq7e 


CLEARANCE! 
Rectangle Bridge 


50 Piece Monolithic 
Ceramic Pack 

High stability 0.01uF and 
0.1uF 50V used in by-pass 
and coupling circuits. 


R 7060 $39 6 














20mm Blue LED 


100 Piece 5mm Red 









Z 4230 LED Pack 600V 1.5A DIP 
$ 97 Z 4084 e 96 Z 3300 j ¢ 

THIS OUT THEY ‘= 
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PLCC Extractor 
Makes the job of removing 
plastic-leaded chips and 
upgrading computer 
processors a breeze. 


T4655 $ ° 97 





















WTCPT Soldering Station 


Design features such as the non-burning silicon rubber 
soldering pencil cable, long-life iron-plated tips, lock slots on 
both sides of the soldering iron stand and wick-fed tip-cleaning 
sponge make Weller a name you 

can trust! The heating element $ 

(48W max) operates from an 

internal 24V transformer. 

Supplied with a 370°C screwdriver 

tip as standard. T 3000 









Pin Vice 
Its free-running head makes it ideal 


for use where hand- $ 98 


drilling of delicate 
PCBs or cases is 
required. T 5115 


THIS MONTHS SPECIAL! 
Red and black only 











Hook-Up Wire QNIY 
Flexible light duty. $ 97 
RED W 2220 conto) 


BLACK W 2221 Dee ner mete 
Rectangle Bridge 
1000V 4A SIL 
Z 3310 





Light Duty Figure 8 Speaker 
Cable w 2010 





SAVE 64% 











Direct Sales Division 
Phone: 1300 366 644 (Local call charge). 
Fax: (02) 9642 9155. 


Mail: DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, PO Box 500, 
Regents Park DC NSW 2143 (No stamp required) 


and just gets better. 


On sale from 
24/3/2004 


*Limited stock. All stocks marked 
clearance, limited or with an ‘*’ may 
not be available in all stores or via 
Direct Sales. Rainchecks do not apply. 
Offers expire 27.4,2004 


Medium Duty Figure 8 Speaker 
Cable w 2012 


ONLY $25 100m ROLL! an 


BUY A 100m ROLL AND SAVE 60% 


ns 
Hermony Goua High Performance 
Flat OFC Speaker Cable 
W 2001 CLEARANCE! ¢ 


—- 
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The Loudspeaker Level Meter 

is built into a small plastic 

case and is just the shot for 
quickly adjusting the level of 
each channel in a home theatre 
system or public address system. 


Level meter for 
home theatre systems 


Setting up a home theatre system? Lucky 
you. Want to adjust all the speaker levels 
precisely? Here is the way to do it, with 
this handy little Loudspeaker Level 
Meter. It has its own inbuilt microphone 
and a 10-LED bargraph display to let 

you quickly set all channels to the same 
relative level. And you can use it to set up 
the levels in a PA system as well. 


By JOHN CLARKE 


OU MIGHT THINK it is a straight- 

forward matter to set up the lev- 
els in your home theatre system but 
depending on your room layout and 
the physical positioning of the various 
speakers, it can be surprisingly tricky. 
This is especially the case when you 
are trying to get an overall good bal- 
ance at a number of listening posi- 
tions. 

Without the correct balance, the 
surround effect will not be the best 
it can be. Balance between the centre 
speaker and the left and right channels 
is critical since they present the front 
sound-scape. And as is often the case 
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in many home theatre systems, if the 
centre loudspeaker is too dominant, it 
will detract from the imaging. 

With the Loudspeaker Level meter, 
you can set up the levels accurately 
and quickly. It is just a small box 
with a 10-LED bargraph display on 
the front. Controls include the power 
switch and a level adjustment. On the 
base is asmall electret microphone for 
monitoring the sound level from the 
loudspeaker. 

In use, each loudspeaker is driven 
with a noise signal in turn and the 
Loudspeaker Level Meter is placed at 
the listening position and aimed at the 








speaker. The LED bargraph meter level 
adjustment is set so that it reads 0dB 
for one loudspeaker. Then the noise 
level of each of the other loudspeak- 
ers is adjusted at the amplifier so that 
they are all the same. Generally, they 
can be adjusted to within 1dB of each 
other. 


Relative measurements 


Note that the Loudspeaker Level 
Meter does not give an absolute 
sound level measurement; it is a rela- 
tive measurement only, with respect 
to a reference level, usually OdB, set 
by the level control knob. You can 
then measure sound levels up to 6dB 
higher or 13dB lower than the refer- 
ence OB level. 

Most sound level meters incorpo- 
rate frequency “weighting” to emulate 
the perceived loudness at different 
loudness levels. However, since this 
Level Meter is intended for loudness 
comparisons over a relatively nar- 
row range, no frequency weighting 
is required. 

In addition to frequency response, 
sound level meters can respond rap- 
idly or slowly to changes in sound 
levels. The Loudspeaker Level Meter 
LED display has a response similar 
to VU (Volume Unit) meters used 
in recording studios to set the audio 
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_ Main Features — 





levels for recording. VU response is 
very similar to the perceived loudness 
heard by the ear for various signals that 
include sudden transients. 


Dot/bar display driver 

The heart of the Loudspeaker Level 
Meter is the readily available National 
Semiconductor LM3914 Dot/Bar Dis- 
play Driver IC which is configured to 
drive 10 LEDs, in dot mode. We have 
used the LM3914 in preference to the 
LM3915 which gives a logarithmic 
display or the LM3916 which gives a 
VU response, because the LM3914 is 
so cheap and readily available. 

The drawback of the LM3914 when 
used as a decibel display is that it has 
a linear rather than the preferred log- 
arithmic display characteristic. This 
explains the rather unusual labelling 
of the 10 LEDs, which turns out to 
be quite useable in practice. LEDs 
5 & 6 correspond to -1dB and +1dB 
respectively and when they are both 
illuminated, the level is in between, 
at OdB. 

Fig.1 shows the internal compo- 
nents of the LM3914 display driver. 
It comprises a stack of 10 comparators, 
each with its non-inverting input con- 
nected to a resistor string between the 
Ry input (pin 6) and the Ryo input 
(pin 4). All the inverting inputs of 
the comparators monitor the input 
signal at pin 5, via the internal buffer 
op amp. 

If the input voltage is above the 
threshold set on comparator 1, LED1 
will light. Similarly, if the input volt- 
age exceeds the threshold voltage for 
comparator 2, LED2 will light, and so 
on. Not shown is the internal circuitry 
which allows only one LED to light at 
a time, instead of a whole bar of LEDs 
which would otherwise result for a 
high signal level. 


Internal 1.25V reference 
The internal 1.25V reference allows 
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Fig.1: the LM3914 LED display driver IC includes 10 comparators, a 1.25V 
voltage reference and a signal-input buffer stage. 


the IC to be set up to display the range 
of voltages required. The resistor be- 
tween the REFoyr and REFyy pins (7 
& 8) sets the reference current, so with 





the 1.2kQ resistor shown, the current is 
1.25V/1.2kQ or 1.04mA. This current 
flows through the resistors connecting 
the REFyy pin to ground (OV). 
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MICROPHONE 


AMPLIFIER 
Icl 


Since we are using 510Q and 3.3kQ 
resistors in series the voltage at the 
REFyy pin will be 1.04mA x (510Q + 
3.3kQ) or 3.96V. The voltage at the 
junction of the 3.3kQ resistor and 
510Q resistor will be 1.04mA x 3.3kQ 
or 3.43V. So this gives us Ryy of 3.96V 
and Ryo of 3.43V and so the input volt- 
age applied to pin 5 will light LEDs 
1-10 when the voltage goes between 
3.43V and 3.96V. This is a nominal 
0.53V range. 


Block diagram 

The block diagram for the Loud- 
speaker Level Meter is shown in Fig.2. 
As shown, the microphone signal is 
amplified by IC1i with the gain set 
using VR1. Then the signal is preci- 


RECTIFIER 


VU 
FILTER 
IC2a, IC2b, D1, D2 





sion rectified and filtered (IC2) before 
being applied to the bargraph display 
driver (IC3). 


Circuit details 

The full circuit is shown in Fig.3. 
The electret microphone is powered 
via a 22kQ resistor from a decoupled 
supply connecting to the 9V supply 
rail. The decoupling comprises the 
10kQ resistor and 470uF capacitor 
and is required to prevent the supply 
rail changes which occur when differ- 
ent LEDs light up from being injected 
back into this amplifier. 

The decoupled supply also applies 
a bias voltage to pin 3 of op amp IC1 
via 100kQ and 330kQ resistors. Signal 
from the microphone is coupled into 


Parts List 


1 PC board code, 01104041, 
123 x 59mm 

1 plastic utility case, 130 x 68 x 
43mm 

1 front panel label, 65 x 125mm 

1 electret microphone insert 

1 SPDT toggle switch (S1) 

1 knob to suit 

1 50kQ 16mm log potentiometer 
(VR1) 

1 50kQ horizontal trimpot (VR2) 

1 9V battery — 

1 9V U-shaped battery holder 

1 9V battery clip lead 

1 M3 x 6mm screw 

1 M3. nut 

11 PC stakes 

1 50mm length of single core 
shielded cable 


Semiconductors 
1 TLO71, LF351 op amp (IC1) 
_1TLO72, LF352 dual op amp (IC2) 
1 LM3914 dot/bar display driver 
(IC3) 
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1 16V 1W zener diode (ZD1) 

2 1N914, 1N4148 diodes (D1,D2) 
1 1N5819 Schottky diode (D3) 

5 5mm green LEDs (LEDs1-5) 

5 5mm red LEDs (LEDs 6-10) 


Capacitors 

2 470uF 16V PC electrolytic 

1 100uF 16V PC electrolytic 

1 47uF 16V PC electrolytic 

3 1p.F 16V PC electrolytic 

1 1yF NP electrolytic 

1 100nF (0.1uF) MKT polyester 

1 56nF (.0056uF) MKT polyester 
1 100pF ceramic 

1 10pF ceramic 


Resistors (0.25W 1%) 


1 1MQ 

1 330kQ 
1 300kQ 
1 220kQ 
1 150kQ 
2 100kQ2 
3 22kQ 


1 10kQ 
1 4.7kQ 
1 3.3kQ 
1 1.2kQ 
15102 
1 272 








Fig.2: block diagram 
of the Loudspeaker 
Level Meter. The 
microphone signal 
is amplified by 


1C1, then precision 
rectified and filtered 
before being applied 
to the bargraph 
display driver (IC3). 


IC1 via a 1uF capacitor. 

IC1’s gain is set by the ratio of the 
feedback resistance between the out- 
put (pin 6) and the inverting input 
(pin 2) to the 100Q resistor from pin 
2. The low frequency response rolls 
off below about 34Hz due to the time 
constant of the 100 resistor and 47yF 
capacitor. 

In practice, IC1’s gain is adjustable 
from 48 (when potentiometer VR1 is 
set to minimum) to about 548 (when 
VR1 is set to 50kQ). However, if the 
gain is set to values above about 100, 
the inherent bandwidth limitation of 
the TLO71 op amp begins to reduce 
the gain at higher audio frequencies. 
For example, at a gain of 300, the 
response will typically roll off above 
10kHz. This limitation is not impor- 
tant in this application — we merely 
note it for readers who may want to 
employ this circuit in a more critical 
application. 


Precision rectifier 


The output from op amp IC1 is 
coupled via a 1uF capacitor to the full — 
wave precision rectifier which consists 
of diodes D1 & D2 and op amps IC2a & 
IC2b. Its operation is as follows: 

When the input signal goes positive, 
pin 1 of IC2a goes low and forward 
biases diode D1. The resulting gain of 
the signal at the anode of diode D1 is 
set at unity by the 22kQ resistor. This 
inverted signal is fed to op amp IC2b 
via a 150kQ resistor. 

IC2b’s gain is -6.66, as set by the ratio 
of the 1MQ feedback resistor and the 
150kQ input resistor. Thus, the overall 
gain due to this signal path is IC2a’s 
gain (-1) times IC2b’s gain (-6.66), or 
+6.66. 

In addition, the positive-going input 
signal is applied via a second path to 
IC2b, this time via a 300kQ resistor. 
The gain of IC2b for this signal is -3.33, 
due to the ratio of the 1MQ feedback 
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Fig.3: this is the complete circuit diagram for the Loudspeaker Level Meter. IC1 is the microphone preamplifier, 
while IC2a and diodes D1 & D2 make up the precision rectifier. The output from the precision rectifier is filtered by 
1C2b and fed to the pin 5 input of the LM3914 LED display driver (IC3). 


resistor and the 300kQ input resistor. 
Thus, the overall signal gain at the 
output of IC2b is +6.66 - 3.33 = 3.33. 

When the signal goes negative, di- 
ode D2 is forward biased and so IC2a’s 
output is clamped at 0.6V above the 
pin 3 reference voltage. IC2a is there- 
fore effectively out of circuit and IC2b 
then simply amplifies the signal on its 
own, giving a gain of -3.33. Since the 
input signal is negative, the output 
is inverted, at +3.33 times the input. 
Thus the precision rectifier can be seen 
to provide a positive output with gain 
of 3.33 for both positive and negative 
going inputs. 


VU response 


IC2b also provides low pass filter- 
ing of the rectified signal to conform 
roughly to VU (volume unit) standards 
where the output reaches the input 
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level after 300ms and overshoots by 
about 1.5%. The filtering is incorpo- 
rated using the 100kQ and 1MQ resis- 
tors, the 56nF and 1nF capacitors and 
the parallel combination of the 300kQ 
and 150kQ resistors. These together 
provide the 2.1Hz rolloff frequency 
and a Q (quality factor) of 0.62. The 
rectified signal is then applied to the 
input (pin 5) of IC3, the LM3914. 
Trimpot VR2 is connected between 
the REF apy pin (pin 8) and a 220kQ 
resistor to ground and provides a DC 
reference voltage to pins 3 & 5 of IC2b. 
This is adjusted to 3.43V when there 
is no signal from the microphone and 
this will light LED1 on the display. 
With sufficient signal from the mi- 
crophone, level control VR1 is then 
adjusted to light LEDs 5 & 6, indicating 
a level of OdB. Varying the signal from 
this level will range the display from 





+6dB to -13dB. LED1 only shows that 
the signal is below -13dB. 

A 9V battery supplies the circuit via 
a 1N5819 Schottky diode (D3) to pro- 
vide reverse polarity protection while 
minimising the voltage drop across the 
diode; this allows more life from the 
battery. The 470uF capacitor decou- 
ples the supply to the LEDs, while 
a 27Q resistor and 100uF capacitor 
further decouple the supply for IC1, 
IC2 and IC3. 

The 16V zener diode (ZD1) allows 
the circuit to be powered from a 12V 
car battery instead ofa 9V battery. The 
circuit could also be run from a 9V DC 
plugpack although this would limit its 
portability while doing tests. 


Construction 


All the parts for the Loudspeaker 
Level Meter fit on a PC board coded 
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Fig.4: install the parts on the PC board as shown here, taking care to ensure that all polarised parts are 
correctly orientated. Potentiometer VR1 is secured by soldering its metal body and terminals to adjacent 
PC stakes (see text). 


01104041 and measuring 123 x 59mm. 
It is housed in a plastic case measuring 
130 x 68 x 43mm. You can begin the 
assembly by checking the PC board for 
any shorted tracks or breaks in the cop- 
per pattern. Also check that the hole 
sizes are correct for the switch and PC 
stakes. You will need 2mm holes for 


eee ee ee 


een 
oO HEAVY DUTY 
"| QV."6F 226 


‘The board assembly is secured to the back of the front panel by doing up the 


the switch and 1mm holes for the PC 
stakes. The corners of the PC board 
need to be shaped so that the board 
will clear the corner pillars of the 
box. 

Start with the low profile compo- 
nents such as the ICs, links and the 
resistors. Make sure that you place 


Rios 





switch and pot nuts. A metal clamp is used to secure the battery. 
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the TLO71 in the IC1 position and the 
TLO72 in the IC2 position — swapping 
them won’t work at all! The resistors 
can be selected by using a multimeter 
to verify their values. Alternatively, 
use the colour code table to select 
the values. 

Trimpot VR2 and capacitors can 
be installed next, taking care to place 
the polarised electrolytics with the 
correct polarity. The NP (non-polar- 
ised) capacitor can be installed either 
way. Then install the PC stakes and 
the switch (S1). 

The shaft of the potentiometer (VR1) 
may need to be cut to length to suit 
the knob. VR1 is mounted about 3mm 
off the PC board and soldered to the 
four PC stakes which surround the pot 
body. Scrape the passivation coating 
from the pot body at the PC stake 
positions before soldering it in posi- 
tion. The three terminals are soldered 
to three adjacent PC stakes. 

The lid of the box should now be 
drilled for the 10 5mm LEDs, the 
switch and pot. You can use the label 
artwork in this article as a drilling tem- 
plate. That done, place the LEDs into 
their holes on the PC board, ensuring 
the polarity is correct. Fit the lid of 
the box over the switch and pot and fit 
their nuts. That done, push each LED 
into its front panel hole and solder 
each one so it protrudes from the lid 
by about 1mm. 

The battery is fitted into a U-shaped 
battery clip which is secured with an 
M3 x 6mm screw and nut — see the 
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Table 2: Capacitor Codes 


Value uF Code EIACode IEC Code 
100nF O.1uF = 104 100n 
563 56n 
101 100p » 
10 10p 


56nF 0.56uF 
— 100pF 
10pF 


photo for the positioning and orien- 
tation of the battery clip. A tip for 
mounting the clip: place the nut over 
the hole on the inside of the clip and 
then push the base of the battery into 
the clip to hold the nut; then the clip 
can be easily fastened to the inside of 
the box with the screw. 

Next, drill a hole in the base of the 
case for the electret microphone in- 
sert — make it a tight fit. Then wire up 
the microphone using a short length 
of shielded cable. Finally, solder the 
battery clip leads to the underside of 
the PC board at the power supply PC 
stake terminals. 


Testing 

Carefully check all your work, 
then switch on and check that the 
LED display works. You may need 
to adjust VR2 so that the lefthand 
LED lights with no noise applied to 
the microphone. If nothing happens, 
check voltages. There should be about 
8V between pins 4 & 7 of IC1, between 
pins 4 & 8 of IC2 and between pins 2 & 
3 of IC3. Check that the display LEDs 
light up when you whistle or make a 
noise. Adjust VR1 and check that the 
sensitivity increases when it is turned 
clockwise. 

In use, you will need a noise signal 
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Fig.5: check your board for defects by comparing it with this full-size etching 


pattern before installing any of the parts. 
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Fig.6: this full-size artwork can be used as a drilling template for the front 


panel, if necessary. 


to allow setting up the speaker levels. 
If you are simply setting up a stereo 
system or measuring sound levels in 
a PA system, you can use a pink noise 
source. We published a suitable pink 


noise source in the January 1997 is- 
sue of SILICON CHIP. Alternatively, you 
can use inter-station noise from an FM 
tuner (ie, set it to a frequency where 
there is no signal). sc 





Table 1: Resistor Colour Codes 


4-Band Code (1%) 
brown black green brown 
orange orange yellow brown 
orange black yellow brown 
red red yellow brown 
brown green yellow brow 
brown black yellow brown 
red red orange brown 
brown black orange brown 
yellow violet red brown 
orange orange red brown 
brown red red brown 
green brown brown brown 
red violet black brown 


5-Band Code (1%) 

brown black black yellow brown 
orange orange black orange brown 
orange black black orange brown 
red red black orange brown 
brown green black orange brown 
brown black black orange brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
orange orange black brown brown 
brown red black brown brown 
green brown black black brown 
red violet black gold brown 
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CIRCUIT NOTEBOOK 



























Curve tracer 
adaptor 


This unit employs a dual trace 
oscilloscope with X-Y function as 
a display to test and demonstrate 
the action of circuits and compo- 
nents such as transistors, diodes, 
zener diodes, and terminated and 
unterminated transformers. 

A low frequency sinewave (ie 
10Hz - 1kHz) is applied to op amp 
IC2a via potentiometer VR1 to set 
the “X” and “Y” levels for the X-Y 
display on the scope. The output of 
IC2a is applied to the X input via R4 
and IC2b and also to Probe 1 via the 
contacts of relay 1. IC2b provides a 
low impedance drive for the X input 
and also isolates the X input cable 
capacitance from probe 1. 

The current flowing into the 
probes develops a voltage across 





26% 


0.8V; 


Logic probe 
with sound 

This logic probe can be selected to 
operate on TTL or CMOS logic levels, 
depending on switch S1. A string of 
resistors associated with switch S1 
sets the threshold levels for a window 
comparator comprising IC1a and IC1b. 
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R4 which is processed by IC2d 
and applied to the CRO Y input to 
represent current. 

The scope display thus represents 
an X-Y graph where voltage across a 
circuit under test is displayed on the 
X axis (horizontal) and the current 
though it displayed on the Y axis 
(vertical). With a calibrated scope 
this equates to 1mA/V. 

IC1 and a relay are included 
to enable two probes to be used 
and comparisons made between 
a known good device and a faulty 
one. The relay should be a low ca- 
pacitance reed type. 

By using the scope’s X and Y gain 
controls, the sinewave applied to 
the device under test should be ad- 
justable from a few millivolts up to 
24V peak-peak to get a very useable 
display. Thus, the unit can be used 
on voltage sensitive devices and at 


Depending on whether the level ap- 
plied to the probe is high or low, the 
window comparator turns on LED1 
(high) or LED2 (low). The 1.2MQ and 
680kQ resistors set the probe signal to 
a midrange value when the probe is 





Interesting circuit ideas which we have Checked but not built and tested. Contributions from ee 
readers are welcome and will be paid for at standard rates. 


the other end 
of the scale 

apply enough 

voltage to 
check the op- 
eration of, say, a 
10V zener diode. — 

Note that all devices 
should be tested in the unpow- 
ered condition. If used for in- 
circuit tests, the effects of circuit 
components will need to be taken 
into account. 

Shielded coax leads should be 
used for the X and Y inputs and 
the probe leads should have zero 
resistance. Normal scope probes 
should not be used as these usually 
have significant built-in resistance 
which will interfere with measure- 
ments. 

R. Rayner, 

Willow Vale, NSW. 









open-circuit, thereby preventing either 
LED from being lit. 

If a pulse signal is present, the 
output of IC1a will toggle the clock 
input of flipflop IC2a. This drives LED3 

continued on page 91 
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7.2V battery replacement 


for camcorders 


This circuit lets an external 12V SLA battery power a 
camcorder which normally has an inbuilt 7.2V battery. Such 
batteries can now be very difficult or expensive to obtain 
for earlier model camcorders. 

In essence, the circuit is a standard LM317 adjustable 
regulator with resistors R1 & R2 set to provide 7.2V (de- 
pending on the accuracy of the 1.25V internal reference). 
If the resulting output voltage is low, it can be increased by 
reducing the 130Q resistor and vice versa. 

The circuit can be assembled on to the Eliminator PC 
board, as featured in the May 1992 issue (48 x 61mm, code 
04104921) or the simple DC power supply PC board, featured 








Need Affordable 
Bench Test 
Equipment? 
Look to Escort Instruments 


The range of Bench Instruments 
from Escort offer you real 
choices when you need to 
choose high quality, cost 
effective instrumentation for 
your lab or workshop. 


Whether you need: 
DMM's (to 5.5 digits) 


FUNCTION GENERATORS (to 15MHz), 
FREQUENCY COUNTERS (to 2.4GHz), 
DUAL/TRIPLE OUTPUT POWER SUPPLIES 
there is a product to suit you. 


Escort Instruments have been building quality 
products for over 30 years supplying customers and 
OEM's. Reliability, ease of use and functionality are 
what sets the Escort range apart. 

Talk to NewTek Sales: 

Ph: 02 9888 0100 Fax: 02 9888 0125 

email: info@newteksales.com 

NewTek Sales Pty Ltd - Sydney - Melbourne 


www.newteksales.com 


ESCORT Escort Instruments - Think NewTek Sales 


NewTek Sales -—> 





in the March 2004 issue (36.8 x 68.6mm, code 04103041). _ tery when not in use, otherwise its quiescent current (from 
The regulator should be fitted with a flag heatsink. the LED and regulator) will flatten the SLA battery. 
Note that the circuit should be disconnected from the bat- SILICON CHIP. 
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As you can see, we pay good 
money for each of the “Cir- 
cuit Notebook” contributions 
published in SILICON CHIP. 
But now there’s an even better 
reason to send in your circuit 
idea: each month, the best con- 
tribution published will win a 
superb Peak Atlas LCR Meter 
valued at $195.00. 

So don’t keep that brilliant 
circuit secret any more: send it 
to SILICON CHIP and you could 

be a winner! 








Stroboscope uses white LEDs 


This stroboscope circuit uses 16 high-brightness 
white LEDs in a torch housing and it provides a 
signal output to a frequency counter to provide a 
rev counter display. 

IC1 is 555 astable multivibrator and it provides 
a signal to IC2, a 4046 phase lock loop. IC2 and 
the two 4017 Johnson decade counters, IC3 & IC4, 
make up a frequency multiplier with a factor of 60 
(IC3 divides by 10 while IC4 divides by six). The 
multiplied frequency is taken from the VCO (voltage 
controlled oscillator) output of IC2 at pin 4 and this 
becomes the signal to drive the frequency counter. 
Its output reading is the speed of the shaft being 
measured in RPM. 

A narrow positive-going pulse train to turn on Q1 
and the LEDs is obtained from pin 3 of IC4. This has 
the advantage of giving a much sharper marker line 
(on the shaft) illumination. 

The unit can be powered froma 12M 500mA plug- 
pack or a suitable battery. 

(Editorial note: at switching frequencies above 
100Hz (6000 RPM) the persistence of the phosphor 
of the white LEDs will make the circuit ineffective. To 
run the circuit at much higher frequencies, substitute 
LEDs without phosphors; eg, red, green or yellow or 
a mixture of these). 

K. J. Benic, 

Forestville, NSW. ($40) 





30 SILICON CHIP www.siliconchip.com.au 








SPE NEW PRODUCTS! SUPER SOLAR |) 
PANEL SPECIAL ©". 


Electric bikes /scootergg 
‘ or anything that 


Unlike a lot of others these have 
Australian approvals (NEW) POLYCRYSTALLINE needs abitot 
SOLAR PANELS ;iahtonthe 


including "C" TICK. 
subject. Uses 


(SC1) 
High quality Polycrystalline, energy efficient super brigh 
aluminium framed, water proof LEDs for long battery life. This kit comes with all 


parts supplied including the 2X AA batteries 
panels. (Available Now)... SPS SW required. Features include adjustable elastic 


SOLAR PANEL (Dimensions 190 x straps, pushbutton on/off, adjustable tilt angle and 


350 x 25mm). Weight: 0.72kg. more. The straps can be removed to use the kit as 
a torch. Partially assembled, some soldering is 
/ required to complete the kit. $12 


8W PET HEATER KIT: 


This simple to construct heater 
will make your pet feel very 
comfortable this winter: your pet 
will love you for it. Itis cheap to 

| run and very easy to assemble. 
This portable light weight scooter folds up for easy Everything pictured is included 

carrying & storage. Features include variable speed |BUY a number of solar panels: LED rs ish Sha Funder ine bee pack tok : _ 
control, adjustable / removable seat, hand lever style lamp kits ae 10° ul ; on je heater, and an old blanket or 
brake. Brake & throttle can be swapped from side to side. Heee — : ao oN ot ofit. KIT PRICE:(K185) $18 
Telescopic handlebars to suit most riders. It comes $ $ $ 
complete with mains charger & batteries. 
Speed: 12km/h 

Motor: 100W 1WLUXEONLED 
Battery: 12V x2,4.5A Produces 25 Lumens 
Range: ~14km of rich, saturated White light (No UV) 
G.W: 10kgs N.W: 8kgs Meas: 740X130 (deck) x 930mm. Lights with 3.42 VDC . 
NOTE: These scooters are not toys & should only be used Fully dimmable 

under adult supervision & only where approved by local Up to 100,000 hour lifespan 


authorities. Instant light (< 100 ns turn-on time) fantastic bargain at$25 K185A 


mode driver kit available soon!!! NEW REGULATED POWER SUPPLY KIT 


We believe that our 5mm ULTRABRIGHTThis kit (K208) uses a 240VAC plug-pack, a small 
WATERCLEAR LED'S give you the MOST LUX FORpcB and components to make a small 12VDC / 


YOUR BUCKS, this applies even when their multiple 




















































This kit contains a 240-9VAC 2. 2A Plug- pee 2M 
x 200mm of plastic mesh & 7M quality double 
insulated 0.7 ohm/Meter heating cable. This kit 
would be great for beer brewing, heating a bed or 
incubator or just about anything. The cable can be 
woven into the mesh to form a flat heater or 
" wrapped around an object to be heated. A 








5 1A power supply. The kit will take 7805, 06, 08, 09, 
d to the high Lux LED 
Eat RED SO TORIOHE ee * TO220 regulators (only 7805 supplied). $11.50 
5mm GREEN... ULTRABRIGHT...60C 
5mm BLUE... ULTRABRIGHT......50C MULTIPURPOSE HEATER/ 


5mm WHITE... ULTRABRIGHT....70C COOLER ASSEMBLY 


5mm WHITE... ULTRABRIGHT....80C (15000 mCd) 
THE FOLLOWING HAVE A BUILT IN IC THAT Unlike our previous ass'y this one comes with a 1L 
PRODUCES A COLOUR ween 9 LIGHT SHOW. _ insulated tank for cooling water. As used in 

5mm RED-GREEN...... gravity fed water coolers.. The 

5mm RED-BL UE. tank can be easily removed for 


GARAGE WMERECENER AE refgerto apportone 
| All the required electronics for remote control at 433MHz uUtsome additional metal 


| (UHF) of DC motors that operate garage doors, gates, & Plate/heatsinkmaybe | & 
| shutters. Motor & mechanical parts are not supplied. "equired. Complete 12V © 
| Provision for upper & lower limit switches, The kit uses 2SSembly including the 
| motor current sensing to stop the motor if the door hits an heatsinks, fan, peltier & 
This is an ekeallent lactic bike with a robust design & obstruction (this feature can also be usg@sto eliminate the tank: $37. 5 
good power. Comes with a 12 volt battery & 200 watt limit switches). Circuit includes a ‘. , 
motor, cruises at 18km/h for approximately 20km. 2 minute timer with a MO f 





















= 240V-12V power supply PCB 
‘=§ suit the above cooler / heater: 

" This PCB can be connected to 
the thermistor which is in the 


& seat, lights, front & rear suspension, inflatable wheels, a 12V courtesy 
side stand & more. It comes complete with mains charger. light. Security 
Unlike a lot of others these have Australian electrical code has over 1/2 









: ; "alt Ae c GER 
approvals including C-TICK. million combinations. | Fs tank so that the temperature is controlled. DAN 
Speed: 18km/h Usesthe pre-built& = HIGH VOLTAGE: FOR QUALIFIED PERSONS ONLY 
Motor: 250W pre-tuned (RX7) UHF } ZB0340 (USED) LOW COST PRINTER: 

Battery: 12V 12AH receiver module with a security decoder IC. Publishedin these serial interface low cost printers 

Range: ~20-35km Silicon ae Magazine December 1993. KIT PRICE: are in excellent condition and were 

G.W: 27KGS N.W: 24kgs. K023B) $4 























made in England. They are supplied 
. with ribbon (already installed). This 
WE N OW bey AVE yy @) N L| N E To suit the above garage door remote control. : is a rugged printer useful for Point 
The small key fob transmitter has 4 buttons (allowing 4 oF Sale applications. It is capable of 
channel operation) and a mini telescopic antenna (range being used on a wide variety of 
$2 SHOP WITH AMAZ| N G tested at ~200m). Uses a pre-built and pre-aligned pardware platforms - not confined td 
433MHz UHF transmitter module. The transmitter is 3 pc. Any equipment witha std | ees 
partially assembled, only the case has to be assembled Rgo39 port is capable of utilising a 
BARGAI NS FOR JUST $2 and screwed together. Operates from 12V lighter battery this printer. Operation Manual can | : 
(supplied). Transmitter kit includes transmitter module, ite. | 
MBR2535L SCHOTTKY DIODES:254/35V 3 for $2. 12V battery and key-fob case. $12 aeons albert tle \ 
NDP606A MOSFET: 60V/48A,0.0250hms 4 for $2 NEW NIGHT-LIGHT KIT 
ANRITSU 12V DC RELAY: Model # SZ-2103. 4 for $2 
ELECTROLYTIC CAPACITOR 35V/2200uF: 5 for $2 This kit uses a 240VAC plug-pack, a resistor and a LED. 
ELECTROLYTIC CAPACITOR 100V / 1000uF 5 for $2 Great for use where a soft source of permanent light is 
See our web site for more info on these & lots more.. required, ie. the trip to the loo at night. $3.60 
www. oatleyelectronics.com Suppliers ‘of kits and surplus electronics to hobbyists, experimenters, industry & professionals. 
OR WWW. Oatleye. com Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
SC_APR_04 


Got a problem with barking dogs? Shut ’em up 
with this high-powered ultrasonic screamer. 
It has an external microphone to pick up the 
dog’s first bark and then it gives them a blast that 
only they can hear. They’Il soon learn to keep quiet... 


Design by Branko Justic* 
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et’s face it, barking dogs can 
L = life a misery. And as luck 

will have it, the people who own 
barking dogs seldom have enough con- 
sideration to anything about it. 

This Dog Silencer lets you do some- 
thing about it. And you can solve the 
problem without your neighbours 
ever having to know that you 
have acted. 

This updated version of the Dog 
Silencer, first published in July 
1999, incorporates a microphone 
to sense the dog’s barking. It then 
triggers a 2-second ultrasonic war- 
bling blast that will quickly teach 
most dogs to keep a low profile. 

If you don’t want to use the 
microphone facility, the Dog Si- 
lencer also has a pushbutton to 
allow you to trigger the ultrasonic 
blast at will. 

Because the sound will be in the 
range of 20-32kHz, humans cannot 
hear it but most dogs can. 

Of course, we don’t claim that the 
Dog Silencer will be effective on all 
dogs. Ideally, the Dog Silencer should 
be within 20 metres of the offending 
canine to be most effective. 

Nor will the Dog Silencer work ifthe 


siliconchip.com.au 


MU Dy, 


oatieyelectronics.com 


offending dog is deaf— many old dogs 
tend to be deaf, although they usually 
don’t have a barking problem. 

And of course, some dogs are like 
their owners — just plain stupid — and 
very little can be done to stop them 
barking (the dogs that is, not the 
owners!) 


WARNING! 


Never place your ears (or anyone elses!) 


near the tweeters when this device is 


operating, even ultrasonically. 
The sound output is high enough 
to cause hearing damage. 





Nor will the Dog Silencer stop all 
barking. Even when cured of their 
incessant barking habit, most dogs 
will still bark when people come into 
their territory. 


Kangaroos too? 


This unit is also claimed to be suit- 
able as a deterrent to kangaroos on the 





road, especially when driving at night. 
In this case, it would need to be operat- 
ing all the time while a vehicle is being 
driven in kangaroo country. 

We cannot vouch for its effective- 
ness in this application — kangaroos are 
in relatively short supply on the sub- 
urban streets of Sydney. Hey, maybe 
that proves it works? 

As you can see from 
the photos, the Dog Si- 
lencer comprises two piezo- 
electric tweeters, a small box 
to house the electronics and a 
plugpack power supply. 

If you want to use it in a car, 
it can be powered from the 12V 
battery. 


Circuit details 


Fig.1 shows the full details of 
the circuit. It is based on a TL494 
pulse width modulation (PWM) con- 
troller. This device is widely used in 
power supplies but is suitable for any 
PWM application. 

The key functions of the TL494 
which we need to know about for 
this circuit are: 

¢ The internal oscillator which has 
its frequency set by the capacitor at 
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This is the sine wave signal across the tweeters, operating 
at 25kHz. Note that at this frequency, the tweeters may still 


be audible, at 12.5kHz. 


pin 5 (Ct) and the resistance at pin 
6 (Rt). 

¢ A5V reference at pin 14. This can 
be used as a 5V supply for rest of the 
circuit. 

e A “dead-time” control input at pin 
4. This can be used to enable or disable 
the internal oscillator. 

¢ Two 200mA output transistors 
with their emitters at pins 9 & 10. 

e An internal flipflop which halves 
the oscillator frequency to drive the 
output transistors with complemen- 
tary (ie, out of phase) pulse trains. 

None of the usual control features 
of the TL494 are used here. The inter- 
nal oscillator typically runs at between 
50kHz and 60kHz (depending on the 
setting of VR1) and this is divided 
by the internal flipflop to drive the 
internal output transistors and thus 





The frequency modulated output of the tweeters (top trace) 
is controlled by the 3Hz sawtooth waveform from the 
programmable unijunction transistor, PUT1. 
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In this screen shot, the tweeters are being driven at 
21.45kHz (top trace) but their output (as picked up by a 


microphone) is quite audible at 10.8kHz (lower trace). 


the external output transistors Q4.& 
Q5. These drive the centre-tapped 
transformer which steps up the 12V 
supply to a square wave of around 30V 
peak to peak. 

This is used to drive the parallel- 
connected tweeters via inductor L1. 
The inductance of L1 and the capaci- 
tance of the two tweeters form a series 
resonant circuit which removes the 
harmonics of the waveform to produce 
a fairly clean sinewave of around 60V 
peak to peak. 

That’s the essence of the operation 
of the TL494 driving the tweeters, with 
the rest of the components providing 
features like frequency modulation, 
bark detection, timeout and so on. 

The output frequency to the tweeters 
is frequency modulated to (hopefully) 
make it more annoying to dogs. Dogs 


have never told us that it is more an- 
noying but we hope it is. 

Actually, by suitably adjusting trim- 
pot VR1, you can make the tweeter 
output audible and we can vouch for 
the fact that the frequency modulation 
certainly does make it more annoying 
for us humans. 


Frequency modulation 


The frequency modulation is pro- 
vided by the programmable unijunc- 
tion transistor (PUT1) and transistor 
Q3. PUT1 is connected to oscillate at 
around 3Hz and the 2V sawtooth wave- 
form at its anode is fed to transistor 
Q3 which is connected as an emitter 
follower. 

The output waveform is fed to pin 6 
of IC2 via a 47kQ resistor modulate the 
output frequency fed to the tweeters 





While the tweeters are driven by a sinewave, the output 
from the transformer is actually a square wave, as shown 
here. 


APRIL 2004 35 











B 
WINDING T1'S PRIMARIES 


STARTA STARTB- FINISHA _ FINISHB 


SIDE VIEW 


END VIEW 


Fig.2: here’s how to wind the transformer. The coils are actually wound on some form of mandrel - we use the shank 
of a twist drill - then transferred to the centre post of the ferrite cores. The choke is wound in a similar way. 


by about 3kHz or so. 

Looking now at the audio section 
of the circuit, trimpot VR2 provides 
DC bias to the electret microphone, as 
well as serving as the audio sensitiv- 
ity control. 

Its output is fed to Q1 which acts 
a crude high gain amplifier, followed 
by Q2 which provides further amplifi- 
cation and clipping of the signal. This 
is arranged so that sufficiently positive 
peaks of the audio signal will exceed the 
positive threshold of Schmitt trigger gate 
IC1a and cause its output to go low. 


Trigger & timeout 


When pin 3 of IC1a goes low it 
charges the 1uF capacitor at the in- 
put of ICid, via diode D2. This causes 
IC1d’s output to go low and this con- 
dition is inverted by IC1c to turn on 
LED1 and to enable the oscillator in 
IC2 via diode D3. 

IC1d also now charges the 1pF ca- 
pacitor at the input to IC1b viaa470kQ 
resistor. This causes IC1b’s output to 
go low and this pulls the collector 
of Q2 low, via diode D1, effectively 
muting the output of the microphone 
audio amplifier stages. 

The ipF capacitor at the input of 
ICid now discharges so the opera- 
tion of IC2 is enabled for only about 
two seconds, ie, a 2-second burst of 
oscillation. 

It takes a further half a second or 
so for the 1uF capacitor at the input 
of IC1b to also discharge, before the 
clamp on Q2 is released, to allow the 
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cycle to repeat, if necessary. 


Power supply 

A 12V DC plugpack was used to 
power the prototype but a 9V AC 
plugpack would be just as suitable 
because the circuit includes a bridge 
rectifier and suitable filter capacitors 
(9VAC x 1.4142 = 12.7VDC). 

The plugpack could be replaced by 





a suitable 12V DC battery (such as a 
car battery). 

To sum up, a loud noise (or a dog 
barking) is sensed by the electret and 
this triggers the timeout cycle control- 
led by IC1. During the next 2.5 seconds 
or so, the circuit can’t be retriggered by 
further noise because the microphone 
audio stage has been disabled. 

Pushbutton S1 provides a manual 


Parts List — Dog Silencer Mk2 


1 PC board, coded K112, 125 x 
64mm 

1 Mini pushbutton switch SPST 

1 choke, 8.5T on ferrite core 

1 transformer, 2x 10T & 8T on 
ferrite core 

1 electret microphone 

2 tweeters 

2 cable ties 

1 IC socket, 16 pin 

1 IC socket, 14 pin 


various lengths red and black 
hookup wire 


Semiconductors 

3 C8050 NPN transistor (Q1-3) 

3 1N4148 diode (D1-3) 

1 2N6028 PUT (PUT1) 

2 TIP41C NPN Power Transistor 
(Q4,5) 

2 BA159 or 1NH42 diode (D4,5) 

1 4093B (IC1) 

1 TL494 (IC2) 

1 BR bridge rectifier (BR1) 

1 red LED (LED1) 


Capacitors 

12.2nF (code 222 or 2n2) 
3 100nF (code 104 or 100n) 
1 470nF (code 474 or 470n) 
3 1uF 16V electrolytic 

3 100uF 16V electrolytic 

1 1000uF 16V electrolytic 


Resistors 
2 470 

1 3300 
2 4.7kQ 
133kQ 
1 100kQ 
1 2.2MQ 
1 10kQ preset pot, PC mounting 
1 5kQ preset pot, PC mounting 


Optional: 

1 utility case, 130 x 68 x 40mm 

1 self-adhesive front panel 

1 panel mounting SPST push- 
button switch 

1 9VAC/2A (or 12VDC) plugpack 
transformer 


11002 21202 0.5W 
11kQ 1 2.2kQ 
210kQ 1 22kQ 

1 47kQ. 1 68kQ 

1 150kQ 4 470kQ 
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Fig.3: everything except the tweeters, microphone and power supply fit on a single PC board. The optional pushbutton 
switch is used if you want to put it on the front panel — it connects in parallel with the PC board mounted switch. 


trigger function, as it pulls the input of 
IC1a high whenever it is pressed. 


Putting it together 


The electronics is housed on a single 
PC board which can mount in a small 
utility box. 

In the basic kit, you’ll get the PC 
board and all the electronics plus the 
two tweeters. Oatley Electronics also 
have a suitable box which also comes 
with a second pushbutton switch, to 
be wired in parallel with the on-board 
one and mounted on the front panel 
of the box. 

A 9VAC 2A plugpack is also avail- 
able to power the kit. This gives more 
than enough to drive the tweeters to 
full output —in fact, another two tweet- 
ers could be added ifa really wide-area 
coverage was required. 

The method of mounting the board 
is a little different to “normal” but 
we'll cover this a little later. 

There is a transformer and a choke 
(L1) which you need to wind but fear 
not, they are quite simple and we’ll 
also give you detailed instructions on 
these shortly. 

Otherwise, the PC board is assem- 
bled pretty much as normal - inspect 
the board for defects first, then mount 
the small passive components (ie, re- 
sistors and capacitors), followed by the 
larger electrolytic capacitors (watch 
the polarity!). 

Finally, at least as far as the small 
components are concerned, the semi- 
conductors. 
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Of course, you need to pay care- 
ful attention to the orientation of the 
semiconductors — follow the PC board 
overlay (fig.2) and you shouldn’t go 
wrong. 

In the prototype, the acknowledge 
LED was mounted on the PC board 
but if you are putting the project in 
a case, you may wish to mount this 
LED on the front panel. If so, it can be 
connected via a short length of ribbon 
cable or similar. 

Again, watch the polarity. 

The “hardware” can now go on 
— the two preset pots and the vari- 
ous cables which connect the electret 
microphone (use the shielded cable), 
the power supply (plugpack) and the 
two speakers. 

Note that the tweeters are polarised 
so it’s agood idea to use small diameter 
red and black hookup wire for these to 
ensure that you get the polarity right 
at the tweeter end. 





Here’s a close-up view of the choke 
— the transformer is wound in a 
similar manner but there are more 
coils, of course. Note how the turns 
are all tightly wound together. 


All that’s left now is the transform- 
ers and choke. 


Winding transformers 


Many constructors are hesitant 
about projects where you have to 
wind your own transformers. Well, 
try this one — and you'll find out how 
easy it is. 

There is one transformer and one 
choke to wind. The choke is simplest, 
so we’ll start with that. It consists of 
8.5 turns of the enamelled copper wire, 
wound over a 10mm former. 

The former (or “mandrel”, to give 
it the correct name) we most usually 
use is a 10mm twist drill, because we 
know its diameter exactly (it’s stamped 
on the drill!). 

Keep the windings tight and right 
alongside each other. 

When complete, slide the coil offthe 
drill and slide the two halves of the fer- 
rite core through the coil. Hold the two 
halves together with tape and cut the 
ends of the coil to a length appropriate 
to soldering onto the PC board. Scrape 
away the enamel insulation from the 
ends of the coil with a sharp blade, 
ready for soldering. 

The completed coil is secured to the 
PC board with a cable tie and the bared 
ends of the coil are pushed throught 
their appropriate holes on the board 
and soldered. 

The transformer is similarly wound, 
except that there are three coils wound 
instead of one: two primaries and a 
secondary. 
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on the same side of the drill. 

When completed, if necessary, 
use some tape to hold the coils in 
place, then wind the single second- 
ary coil of eight turns over the top 
of the primary. 

The secondary winding start 
and finish should be on the op- 
posite side of the drill from the 
primary starts and finishes. It’s 
important to know which are 
the start and finish ends of each 
primary coil so that you get them 
into the right places on the PC 
board. It doesn’t matter which 
way around the secondary wind- 
ing goes — the start and finish are 
interchangeable. 

Slide the completed primary/ 
secondary coils off the drill and 
onto the centre of the transformer 
core and complete in the same 
way as you did the choke. 


Assembly 

This only applies if you have 
purchased the optional box. 

The case is used “upside down” 
— that is, the normal lid of the case 
becomes the base and the front 
panel affixes to the normal bot- 
tom of the case. 





Here’s a shot of the completed project just before the PC board is turned over and 
mounted in the box. We’ve left the LED on the PC board but it would make more sense 
to mount it on the front panel, along with the second switch. 





For maximum efficiency, the pri- 
mary coils need to be identical, or 
balanced — that is, exactly the same 
length, starting and finishing at exactly 
the same place. 

To achieve this, the primaries are 
wound in “bifilar” mode — that is, two 
lengths of wire are wound as one on 
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to the former side-by-side, the result 
being that you have two coils exactly 
the same. 

Take the two lengths of wire for your 
primary and grasp together tightly. 
Wind the ten-turn primary coils, 
tightly and neatly, keeping the turns 
together. The start and finish should be 


a {=3>} f=} 00) a Ore) (0) 0] al Orel -1— 


4-Band Code (1%) 

red red green brown 

yellow purple yellow brown 
brown green yellow brown 
brown black yellow brown 
blue grey orange brown 
yellow purple orange brown 
Orange orange orange brown 
red red orange brown 
brown black orange brown 
yellow purple red brown 

red red red brown 

brown black red brown 
orange orange brown brown 
brown red brown brown 
brown black brown brown 
yellow purple black brown 





The PC board mounts components- 
down, sitting on the top of the lid- 
mounting pillars, while the lid screws 
on in the normal way. Then the whole 
thing is turned over. Confused? Maybe 
the photographs will help clear it up 
a little! 

The pushbutton switch which 


5-Band Code (1%) 

red red black yellow brown 
yellow purple black orange brown 
brown green black orange brown 
brown black black orange brown 
blue grey black red brown 

yellow purple black red brown 
orange orange black red brown 
red red black red brown 

brown black black red brown 
yellow purple black brown brown 
red red black brown brown 
brown black black brown brown 
orange orange black black brown 
brown red black black brown 
brown black black black brown 
yellow purple black gold brown 
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comes with the box is connected in 
parallel with the on-board switch. Very 
carefully solder a couple of wires to 
the on-board switch where shown. (it 
needs to be done this way because 
when the PC board mounts in the box, 
there is no room to get wires from the 
copper side around to the front). 

As we mentioned before, if we were 
putting this project in a box we’d also 
mount the acknowledge LED on the 
front panel also. 


Operating notes 

While LED1 lights whenever the 
circuit is triggered into oscillation, it 
is useful to be able to hear the output of 
the tweeters when you are first check- 
ing its operation. 

You can do this by rotating trimpot 
VR1 clockwise. Place the tweeters face 
down for this test and throw a cushion 
over them because they are truly deaf- 
ening in this mode. You could easily 
do damage to your hearing if you are 
careless. 

When operation is confirmed, rotate 
trimpot VR1 anti-clockwise until you 
(and everyone else in your household) 
can no longer hear the tweeters, each 
time you press S1. Then rotate the 
trimpot a little more anti-clockwise, 
just to be sure. 

If you have an oscilloscope, set 
the output from the tweeters to at 
least 30kHz. The reason for going 
so high is because the tweeters can 
be audible even though the drive 
frequency is well above 20kHz. This 





The completed PC board sits upside-down on the mounting pillars for the lid. 
When the lid is screwed on, it holds the board in place, then the box is turned 
over with the box bottom becoming the front panel and the lid becoming the 
base. OK, so it’s a tad confusing. . . but you get the point, we hope! 


is demonstrated in one of the scope 
screen shots which shows an audible 
output from the tweeter at 10.8kHz, 
even though the drive frequency is 
around 21.45kHz. Note that while 
the tweeters may be inaudible, their 
supersonic output is truly deafening 
and can still be dangerous to your ears 
at close quarters. 


Where from, how much? 


The various components of this 
kit are available only from Oatley 


Electronics. 

The basic kit, with the PC board, all 
on-board components and the tweet- 
ers (Kit K1112A) sells for $39.00. The 
case and extra pushbutton (K112B) 
is $5.00, while a suitable plugpack 
(K112P) is $8.00. 

Contact Oatley Electronics on 
(02) 9584 3563 or via their website: 


www.oatleye.com. 


* Branko Justic is the owner of Oat- 
ley Electronics. sc 
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SERVICEMAN'S Hele. 


I’ve encountered more than my fair share of 
difficult and unusual problems this month, 
including a set that smoked for no apparent 
reason. I even managed to “fix” one set 
without being sure exactly what I had done. 


Mis Morris insisted on a house call 
for her 1995 Sony KV-W32SN11 and 
when I arrived at her place, I could 
see the reason why. She lived in a val- 
ley where the only way in or out was 
via some very long and steep steps. 
My AG-1 chassis service manual had 
already told me that this set had a 
32-inch wide-screen picture tube and 
weighed 73kg. Please, I prayed - please 
let this fault be straightforward and 
easy. 

The set was dead and to my relief, 
the reason was fairly obvious. A large 
electrolytic capacitor (C1625, 1000uUF 
250V) had exploded and taken out 
the T5A main fuse (F3601), leaving 
an utter mess on the bottom left of 
the cabinet. 

Removing the F1 module where the 
capacitor was mounted was like trying 
to solve a Chinese puzzle. In fact, it 
involved almost completely disman- 
tling the rear AV-interface J Board but 
it wasn’t immediately clear how you 
undo the Meccano-like set of plastic 
supports. What’s more, the service 
manual was extremely vague on this. 
However, I eventually worked out 
which way the multiple, concealed, 
interlocking, black plastic clips were 
meant to be bent and which screws 
had to be undone in order to remove 
the assemblies. 

The problem now was twofold. 
First, why did this electrolytic capaci- 
tor blow? And second, was there any 
damage to other circuits? 

In line with most of Sony’s top-of- 
the-range models, the circuitry was 
very complex and the switchmode 
power supply included what looked 
like a push-pull FET oscillator mount- 
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ed in a really inaccessible part of the 
motherboard. I have written before 
about the repair of one such failure of 
this power supply and it wasn’t pretty 
— it involved replacing a ton of very 
expensive parts. 

This particular capacitor (C1625) is 
a high-value, high-voltage type and is 
mounted on the AC rectifier board (F1) 
in series with another capacitor, C1624 
— which is all pretty straightforward. 
Perhaps the capacitor failed because 
of a power surge or, in line with most 
modern capacitors, perhaps it just 
failed. I went briefly over the board 
with an ohmmeter, looking for shorts, 
but nothing showed. 

In the end, I decided to order a 
replacement and just “chuck it in” 
and see. And so, a fortnight later, I 
returned, fitted the new capacitor, re- 
placed the fuse and reassembled the 
“Meccano”. I switched the set on and 
all was well. Phew! — was I pleased. 


Unfortunately, my joy was short- 
lived. Back at the workshop, I got a 
distraught phone call from Mrs Morris 


Wcus Covered This Month 4 





three hours later, to the effect that the 
set had just exploded — again! Aghast, I 
shot back to find that the same capaci- 
tor had “blown” again — but why? 

I took the board back to the work- 
shop and ordered yet another capaci- 
tor. When the new one arrived, I con- 
nected the F1 board to the AC mains 
on my bench and measured the volt-. 
age across C1625. It read 350V. Wow! 
— that’s 100V above the rating of the 
capacitor. No wonder it blew! 

Bundled in with the service manuals 
for the AG-1 chassis was a circuit for 
the KV-W32MHz2 and I noticed with 
interest that this circuit had C1625 
rated at 350V. Had this been the case, 
the capacitor would have survived but 
how would the circuit behave? 

There are three other circuits on 
this board besides the bridge recti- 
fier across the AC mains. There is a 
relay-driven degaussing circuit, an 
SCR control protection circuit on the 
rectified DC and also an STR-81159A 
“RECT-SW” (IC1601). The purpose of 
the latter isn’t explained in the manual 
but it looks like a Triac control circuit 
which is connected to the Neutral of 
the mains. 

The output of the Tria to the 
junction of two electrol capaci- 
tors, C1624 and C1625. Presumably, 
its function is to balance their capaci- 
tive load but I really don’t know. 

I ordered anew STR-81159A IC and 
also tried to order the 350V version of 
the capacitor (Part No: 1-115-457-11) 
only to find it wasn’t available. As a 







result, I had to make do with the 250V 


_ — version (Part No: 1-104-350-11). When 


_ the new parts eventually arrived, I fit- 
_ ted them and then measured the volt- 
_ ages across them under no load. There 
_ was now only +163V across C1625, 
' which was better. The only problem 
_ was that the circuit showed +116.2V, 
_ 50V less than what I had. However, I 


> decided to ignore this on three counts: 





(1) the board wasn’t under load; (2) I 
| had no idea why this was so; and (3) 
as usual, there were many errors in the 


service manual, especially with regard 
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to voltage readings. The voltage out of 
this board is shown as being +255.2V 
and yet when it arrives at Q605 on the 
A Board, it has suddenly jumped to 
260.6V! My cheap digital multimeter 
measures it at +350V. 

Anyway, I thought about this long 
and hard and compared this with the 
power supply in a Philips FL1.1 chas- 
sis. The Philips set just uses 330uF 
and 100yF 400V capacitors in parallel 
instead of two 1000uF units in series, 
and the voltage reads +334V despite 
being marked in the circuit as +285V. 
I don’t think there is anything wrong 
with my meter (apart from it being all 
I can afford) —I think it was probably 
just the ripple from the bridge rectifier 
and that was causing it to read high. 

Anyway, I refitted the board to Mrs 
Morris’ set and it has remained work- 
ing ever since — well, at least for the 
last three months. 

Just why the circuit is designed this 
way is beyond me. Normally, it is be- 
cause of cost but one 470uF capacitor 
rated at 400V is a lot cheaper than two 
1000uF capacitors rated at 250V, plus 
one custom IC. I believe the reason is 
so that the set can operate automati- 
cally from AC inputs ranging from 
110V 60Hz to 240V 50Hz. In the old 
days, we would have just used a multi- 
pinned mains input selector plug. 


Sony deflection fault 


I was asked by a colleague to check 
out a problem he was having with a 
Sony KV-XS29M33 using a BG-3S 
chassis. 

This set had a weird deflection 
fault which was pretty hard to even 
describe. For a start, the vertical scan 
was reduced to about two thirds of 
the screen, with severe compression 
at the top, centre and bottom of the 
picture. The picture was also flashing 
at a rapid rate but apart from that, it 
was perfect! 

A quick check with an oscilloscope 
showed the waveform to the vertical 
deflection yoke to be distorted. Every 
alternate positive pulse peak was 
severed halfway, while the remain- 
ing pulses each had a step. 

I checked the voltages around the 
vertical output IC (IC505, TDA8172) 
and despite the usual errors in the serv- 
ice manual, most were fairly close to 
the values indicated. The exceptions 
were pins 3 and 5, which measured 
-3.6V and 2V instead of -13.2V and 
0.2V respectively. I changed the IC and 


www.siliconchip.com.au 






WEL LO, 
serRviceMAN 


BACK AT THE WORKSHOP, E GOT A 
DISTRAUGHT CALL FROM MRS MORRIS 
THAT THE SET HAD sUST EXPLODED -~ AGAIN 


all the electrolytic capacitors around 
it, including those on the +15V supply 
rails, but no change in the fault symp- 
toms was observed. I then replaced the 
jungle IC (IC301, CXA21395) but again 
it made no difference. 

Unfortunately, servicing this set is 
difficult at best because access is ap- 
palling. Nor is it an easy matter to take 
voltage and waveform readings from 
underneath the main chassis while 
the set is on. 

Acting on the advice of a colleague, 
my next step was to check for dry joints 
to surface-mounted resistors R322 and 
R332 which run from pins 13 & 14 of 
the jungle IC (IC301). Iresoldered these 
and all the other components between 
this IC and the output but-this again 
had no effect, so I went back to being 
“technical”. 





SPEAKING. 


By now, I had convinced myself that 
the problem was in the output stage 
and did not involve the jungle IC. After 
all, a beautiful pattern (VD —waveform 
13) was leaving pin 13 of IC301 but was 
disappearing before it reached pin 1 of 
IC503. At the same time, a clean VD+ 
waveform was leaving pin 14 of IC301 
and arriving at pin 7 of IC503. 

Next, I disabled the vertical protec- 
tion circuit, which originated from pin 
3 of IC503, by shorting out the collector 
and emitter terminals of Q509. I then 
spent a great deal of time examining 
all the components around the verti- 
cal output IC. During this process, 
I disconnected each in turn while 
watching the output waveforms on 
the oscilloscope and measured them 
all before reconnecting them. 

I especially concentrated around 
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Serviceman’s Log — continued 





SMOKE WAS APPEARING NEAR 
THE FLYBACK TRANS FOKMER 


the vertical output to the deflection 
yoke and the feedback circuit but my 
suspicions were more and more being 
directed towards the yoke itself. This 
was a worry, considering its cost at 
$337.55. 

Finally, after checking just about 
everything in this circuit, 1 compared 
it with that of a Metz 6964 chassis 
which uses the identical IC but has 
a much better circuit diagram. How- 
ever, it would have been really good 
if I could have compared it to another 
identical working Sony TV. 

It was time to take a closer look at 
the deflection yoke. My first step was 
to scrounge a deflection yoke from a 
completely different TV (a Loewe) and 
connect it in place of the Sony’s verti- 
cal yoke. The waveform immediately 
cleared to a perfect sawtooth! 

I was about to order a new yoke 
when I noticed an additional PC 
board on top of the coils that is not 
shown anywhere in the service manual 
or on the circuit diagram. The verti- 
cal deflection signals are fed to this 
board, with V+ (yellow) connected to 
T11 and V- (Brown) going to T6. On 
closer examination, one of the three 
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preset pots on this board (VR2, 2002) 
had obviously been getting very hot, to 
the point where it had melted. 

Fitting areplacement trimpot nearly 
fixed the symptoms but there was still 
cramping at the top and bottom of the 
picture, no matter where it was ad- 
justed. I drew out the circuit and found 
that it was part of a row of 10 resis- 
tors (three variable) in series across 
the vertical output, with a succession 
of coils in parallel. VR2’s wiper went 
to pin 3 of plug CN1 (yellow) and I 
traced this down to a convergence coil 
underneath the yoke. And that’s when 
I spotted it—the solid copper wire was 
bent sharply around the plastic former 
and the wire had been clearly severed 
right on the edge. 

Resoldering this wire fixed the 
problem and all that was left was to 
realign VR2. There are no instructions 
for adjusting this factory set control 
and it makes very little difference to 
the picture. In the end, I set it at ap- 
proximately the same position as the 
wiper for the melted control and left 
the TV on soak test. 

It passed with flying colours and I 
removed the linkI had fitted to disable 





the vertical protection circuit before 
returning the set to the customer. 


Dead Sony 


Mark, a friend of mine, is very proud 
of his 1999 Sony KV-ES34M31 (AG3 
chassis) which he bought secondhand, 
because it gave such an excellent pic- 
ture for watching his sport. But he 
was very disappointed that his set 
had died so soon and that it was out 
of warranty. 

The set is so big and heavy (84kg) 
that I agreed to try to fix it at his place. 
We put a thick blanket on his dining 
room table before placing the set on 
it. 

When the power was switched on, 
the green LED flashed once and then 
the STANDBY/TIMER red LED flashed 
twice, denoting an over-current pro- 
tection (OCP) circuit operating in the 
self-diagnosis system. I could also mo- 
mentarily hear the static of the EHT 
as it initially charged the picture tube 
before the set died again. 

First, we removed the back and ex- 
amined the D board for anything ob- 
vious. We then removed the two base 
reflex speaker enclosures and released 
the leads from the harness clips so that 
we could drag the chassis back as far 
as it would go. That done, we lifted it 
up at the back into the service posi- 
tion, so that it was resting against the 
CRT socket board (the length of the 
leads just allows you to do this). We 
also removed the AV Board (J) to make 
access easier. 

The OCP mode occurs when an 
overcurrent on the +B 135V line is 
detected by Q6610 and Q6609. When 
these are switched on, the voltage on 
pin 3 of IC001, the main controller 
on the A Board, increases and the set 
switches off. 

I had a check list of components to 
DC ohms test: Q6807 & Q6808 (the 
line output and pin output transis- 
tors); Q6809 & Q6810 (the linearity 
and M pin output FETs); optocoupler 
PH6602; diodes D6826 & D6825; R6645 
(0.1Q); R6866 (2.7kQ, ABL); and tun- 
ing capacitor C6831 (8200pF). 

These alli tested OK but were by no 
means 100% eliminated by this simple 
checking procedure. 

Mark lives near the seaside and 
so the flyback transformer (T6803) 
was a high-risk failure component. 
This costs around $245 and when it 
fails, it normally also damages at least 
Q6807 (2SC5480-01), which is worth 
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about $45! These sort of prices mean 


that you don’t replace them without’ 


first being reasonably sure that they 
are faulty. 

I removed the flyback transformer 
and tested it with a shorted turns tester 
across pins 1 and 2. It passed but once 
again, not with 100% surety. 

Next, with the flyback transformer 
removed and a 75W globe fitted from 
the +135V rail to ground, as well as a 
link between pins 1 & 3 of CN6605/ 
CN1161 to override STANDBY, Iswitch- 
ed the set on and measured 11 voltages 
at various points around the primary 
power supply: +15V, +10.5V, +17V, 
-17V, +30V, +6.5V, +135V and +5V. I 
also checked the +12V and +9V rails 
and the voltage to pin 1 of IC6603. The 
voltages were all there, although some 
were a little higher than published, 
and they weren’t pulsating. 

Atsome time in the past, I had inher- 
ited some secondhand spares for this 
set, one being a flyback transformer. 
The problem was its status — did it still 
work? I checked it with the shorted 
turns meter and it read OK but as I have 
said before, this is not a definitive test. 
For starters, a short-circuited diode on 
the overwind will not show. Ofcourse, 
there are more sophisticated flyback 
transformer testers than mine available 
but their price is commensurate. And 
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SERVICING THIS SET 
IS DIFFICOLT AT BEST... 


in a business of diminishing returns, 
there is no cash to invest in high-tech 
test gear. 

Anyway, I decided to try pot luck 
and fit it. Tails — I lost. The replace- 
ment flyback transformer was u/s and 
took the line output transistor with it. 
I refitted the original transformer and 
replaced the transistor, then checked 
the set to see if was back to square 
one. 

Well, blow me down! I switched 
the set on, fully expecting it to show 
the original symptoms, but this time 
it was “heads —I win”! The set came 
on perfectly. 

Mark and I reassembled the TV and 
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selected the Self Diagnosis Mode with 
SCREEN DISPLAY, 5 VOL -, POWER 
on the remote. This showed 002:002, 
which means that the set had had 
two cases of Over Current Protec- 
tion. I cleared the results display by 
pressing 8 and 0 on the remote, before 
switching to STANDBY. 

The set was now performing fault- 
lessly and Mark was ecstatic. I wasn’t 
as happy, as I wasn’t sure what I had 
done to repair it which means it will 
almost certainly fail again. If I have 
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really fixed it, I can only put it down 
to one of four possible things I did: 
(1) a dry joint was resoldered; 
(2) the transistor was replaced (per- 
haps the original had developed a fault 
under load?); 
(3) a short was cleared on the I?C 
data bus rail. For example, if there is 
a short on either the SCL or SDA line, 
very similar symptoms can be ob- 
served. One possibility is that R8491, 
a100Q surface-mounted resistor (B-Y) 
near the decoder (AV input Board J), 
crosses over and shorts the data lines 
on the PC board beneath. Unplugging 
and disturbing the J board, as we did, 
may have temporarily cleared this 
fault and similarly with L104 and 
1C6108; and 
(4) when fitting the link on plug 
CN6605, I had unplugged it and rein- 
serted it which may have improved the 
connection of the OCP line on pin 7. 
Unfortunately, I really can’t be sure 
of any of this and I am still half-expect- 
ing a recall, although it has now been 
some time since the set was “fixed”. 


A bizarre fault 


I had a bizarre mysterious fault 
occur the other day with a Philips 
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25PT4473/75R using an L7.3A chas- 
sis. The set was dead and pulsating and 
smoke was appearing near the flyback 
transformer. 

The mystery was that the smoke was 
coming from a black smouldering mark 
under an earthed metal frame (or heat- 
sink) resting on the PC board. 

I examined this area very carefully 
but there was absolutely no way there 
was any connection through the board 
to the metal and yet the board was 
burning here. It was somewhat like 
the story of the Burning Bush in the 
Old Testament — very spooky. 

The nearest component to this spot 
was a blue ceramic capacitor (C2463, 
1nF 2kV) with no sign of any fault. 
This capacitor was one of a series 
of tuning capacitors across the line 
output transistor and is fairly well 
known to fail in both Philips and 
Sony models. 

I decided to replace it with a 6kV 
version anyway. When I had unsol- 
dered the capacitor and turned it 
upside down, I noticed a very slight 
black crack on one of the legs and that 
was when it all fell into place. Some- 
how, the capacitor was arcing across 
the 12mm to the metal bracket via the 
board — only the spark was invisible 
—and it was this that causing the inex- 
plicable “fire”. A new capacitor fixed 
the problem completely. 


The dodgy DVD player 

With DVD players getting cheaper 
and cheaper, it was inevitable that 
these would be sold in your local 
supermarket. Predictably, tears come 
before bedtime, with one well-known 
discount chain that imported them di- 
rectly from China selling a few that 
were electrically unsafe. 

My client, Bill, bought one on im- 
pulse (as it was so cheap) and tried to 
connect it to his TV set, a Samsung 
CB5913WT (circa 1990-1993). He 
plugged the power lead in first and 
then tried to plug the AV leads into 
the TV. For his efforts, he received a 
nasty electrical shock. 

Nevertheless, he was no quitter. Ob- 
livious to the sparks, he persevered 
until he finally got the plugs home but 
he didn’t manage to get any picture. 
What'’s more, his TV now no longer had 
any picture on AV and the TV sound 





was weak and distorted. 

He went back to the store he had 
bought the DVD player from and got 
his money back, plus a promise that 
they would fix the TV for him. He then 
phoned me up and told me his story. 

I went round, expecting a straight- 
forward case of a damaged output IC. 
However, by touching the inputs to 
the audio output IC, I soon discov- 
ered that there was plenty of sound 
and that the problem was further back 
inside the TV. 

I took it back to the workshop and 
arranged to rent the manual. I was 
informed by the librarian that there 
were in fact at least three different 
chassis for this model, which was 
rather surprising. There was nothing 
written anywhere on the model I had, 
except SP-207 (02). 

We took a guess and speculated that 
it was an S60MT chassis and so the 
manual for this was sent out. Unfortu- 
nately, it bore very little resemblance 
to the set I had. Eventually we found 
that the 25P88MT (MTTS2) chassis 
was the best match. 

Now I could see what was what, I 
began by checking the B+ rails: 3.6V, 
5V, 3 x 12V, +13V, 2 x 16.5V, 27V, 33V, 
155V and 200V. These were all OK, so 
I decided to change the AN5836 Sound 
Controller (IC601). Unfortunately, it 
made no difference. 

Following IC601, the sound was 
fed via a TC4066BP analog switch- 
ing IC (SIC202) which I socketed and 
replaced, as they often give trouble. It 
was in the course of this that I noticed 
a small burnt piece of PC board track 
near IC601. This track is part of the 
earth return circuit and repairing it 
restored the sound. 

Next, I turned my attention to the 
AV inputs and soon found that it 
wasn’t only SICO2 that was faulty, 
but also another TC4066B (SIC04), 
two TC4053BP analog switching ICs 
(SICO1 and SICO3) and the TEA2074 
(SICO5). These were all replaced. 

Most of the SCART and phono 
inputs were working now but it still 
wouldn’t select SVHS. Replacing the 
SQ08 NPN transistor (R1002 substitute 
KSC815-Y) meant I could switch all 


‘parts of all the ICs correctly but the 


control pulse wasn’t there from pin 20 
of microcontroller RICO2 (SAB3035). 
Not even the SVHS LED on the front 


panel would light. 
Replacing the microcontroller fixed 
all the remaining symptoms. sc 
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Our cqieent oF attaché 6 cases made a mistake, shipping 
high impact ABS cases instead of the aluminium model 
(HB-6356) we currently stock. We have secured them at 
a great price, so you can grab a bargain! Quantities are 
strictly limited, so be quick to avoid disappointment. 
See our website for details, or page 363 of our 

2003 catalogue for the comparable 
aluminium model. 


~ Cat. 
HB-6364 


*Metal case shown 


SAVE ON INVERTERS! Powertech 


Some of these inverters have been reduced to clear, others have a reduced cost 
from a strong dollar, and we have passed the savings on. Whatever the reason, 
CHECK OUT THE PRICES! Unbelievable savings! They all feature overload 
protection, LED power indication, and electrical isolation between the battery and 
secondary voltages for safety. Beware of inferior products which do not provide 
this important safety feature: Limited ep UeS: 













LUSTINIUM 
VERSION SELLS 
FOR on 





















































Modified Square Wé 

"2003 Price Now Save 
JOOW (200W Surge) 12VDC to 230vAc SAVE 
Cat, MI-5058 $89.50 $59.50 “¢30 
4140W (450W Surge) 12VDC to 230VAC 
Cat, MI-5080 $109.50 $79.50 SAVE 
300W (SOOW Surge) 12VDC to 280VAC 
Cat. MI-SO62 $159.50 $119.50 SAVE 
4O0W (1200W Surge) 12VDC to 230VAC 
Cat. MI-5064 $199.50 $159.50 auge 
400W (1 200W Surge) 24v0C to B80VAC 
Cat. MLSOB5 $199.50 $159.50 “SAVE 
BOOW (1500W Surge) 12VDC to 230VAC 
Cat. MI-SO66 $299.00 $239.00 2auee 
BOOW (2O0OW Surge) 12VDC to 230VvAC 
Cat. M5068 $389.00 $299.00 SANE 
4Q00W (2400W Surge) 12VDC to 230VAC 
Cat. M5070 $529.00 $399.00 33aam 
4500W (3O00W Surge) 12V0C to 280VAC 
Cat. MI-5072 $749.00 $599.00 SANG 
Pure Sine Wave Invert 
450W (300W en 12yDC te BBOVAC SAVE 
Cat. MI-5080 $299 $229.00 $790 
300W (SOOW Surge) 12VDC to 230VAC SAVE 
Cat. MI-5082 $379 $299.00 Uy) 
500W (000W Surge) 12VDC to 230VAC AVE 
Cat, MI-5085 $499 $399.00 2400 
1000W (2000W Surge) 12VDC to 230VAC AVE 
Economy Model Cat. M5088 $899 $799.00 $400 
MOOOW (1 500W Surge] 12VDC to 230VAC 
Cat, M-SO90 sios9 $949.00 SANE 
1 500W (2500W Surge) 24VDC to 230VAC 
Cat, MI-5095 $1395 $1145.00 SANG 





Freecalt ror orders] GOO) O22 888 
www. 


.com.au 






























‘Smart’ Fuel Mixture Display Kit for cae 
Ref: Silicon Chip April 2004. : 
We have sold thousands of mixture 
display kits over the years, providing 
many enthusiasts with a great meter 
for their car. This new version 
incorporates new and improved 
features such as better circuit 
protection, a dimming function for 
night driving, and an emergency lean-out 
alarm. Supplied with PCB & all electronic components. 
¢Car must be fitted with air flow and EGO sensors. 





neta 
KC-5374 








TALOGU 
i -AL J 


LJAVLIU E 
Yes, it's almost that time 
again, but we have taken 

an extra month to find even 
more great new products to 

: make the 2004 catalogue 

the biggest & best yet! 


nen HE OO TRENT ESTER see 
140 CHANNEL UHF CB BAND TRANSCEIVER DEAL 
These great, portable units boast an open field transmission range of up to 5km, 
and 1km range in the city! They also feature a VOX function 
and backlit display. ace website igi psi 
Buy These: area re 
2 x Transceivers at the great new 2+ price: DC-1010. 
8 x 800mAh AAA Ni-MH Batteries: SB-1720 
Get These FREE: 
2 x Leather Look Carry Pouches: DC-1018 
2 x VOX Headsets: DC-1012 
1x Mains Charger: DC-1014 $14.95 
THAT’S $57.35 WORTH OF 
HErtetss 

EXTRAS ABSOLUTELY FREE! SOMERS Td 

3 Way Weather Resistant Speakers - Pair 
These great speakers house a 4" polycone mid, 2" mylar mid 
tweeter and a 3/4" cloth tweeter. The cabinet 

Size: 203 x 133 x 127mm [BARGAIN 

Cat. 

CS-2432 

3 Piece Add On for Surround Speaker Systems 
range. They have black ABS 
cabinets with cloth grills. 6-8 ohm 
impedance, and 25WRMS power 
handling. Limited quantity available. 


is made from high impact black plastic, med 
This kit includes a shielded 


f W yi 
. UWINLT: 


$89.80 
$28.72 


$12.50 
$29.90 














NEW } 












with a metal perforated grill. 90dB 
sensitivity, 4 ohm impedance, and 
25WRMS power handling. 

centre speaker, containing a 

4" mid woofer and 2" tweeter, 

and a set of satellite speakers, 


Limited quantity available. 
each with a 4" heavy duty full 


Li) Cher AN. 










STRONG 


Size: Centre: 286 x 184 x 127mm DOLLAR 


Satellites: 181 x 89 x 127mm 


Cat. 
CS-2465 





ELECTRONICS 






















Useful in many situations like tightening loose screws, 
removing splinters, cutting rope or even 
writing down quick notes. Carry it on your 
belt using the canvas pouch (included). 
Tool includes: Knives, Bottle opener, 
Screwdrivers, Scissors, Toothpick, 
Hook, Corkscrew, Tweezers, 
Pen & Pin. 


~ Cat. ~ 
THAVO? 


16-in-1 Stainless Steel 
Multi-tool with Pouch 


The workmanship and durability is 
quite remarkable, unlike cheap 
copies sold in many discount stores. 
Tools include wire cutter, file, saw, 
scissors, can opener, various 
screwdrivers and much more. 


ELEGTRONICS 


12V Electric Blanket 


Made from 100% Terylene 
fabric, it contains a 
safe, low voltage 
heating element. 
Measures 1.5 x 1.1m. 


_—_———_ 


DEAE GHATS: 


Stereo Inline FM Modulator 


with Gain Control for Cars 
2B This FM modulator is 

Zam superior to many 
available models because 
it connects inline with your 
antenna and head unit for 
exceptional reception. It 
has a remote on/off switch 
and RCA inputs, so it is 
suitable for just about any line 
level audio source. 

See website for details. 


4 


Punt 


TH 





Kableflags Cable Identifier Tags 
> 
identifiers 


make it > 3 


easier to identify 
cables and plugs. 
No more 
unplugging 

the wrong 
power cable 
from a power board. The flag simply loops around the 
cable and through itself, so they are re-useable. Each 
packet contains 10 tags and two types are available. 


Blank KABLEFLAGS us 
oe 


These 
handy 
cable 





({= 


1, 


Suitable for any appliance. ~ Cat. 
Simply write on the flag and attach. HP-124 





Entertainment KABLI 
Pre labelled for Television x 2, 
VCR, DVD, Pay TV, Stereo, Game > 
Console, Computer, Scanner and Prin 








The Ultimate Utility Tool with Pouch 


mea 
TH1903 









128MB USB Flash Disk with MP3 Player Clearance! 


A USB flash memory disk, and MP3 player in one! 
It stores up to 2hrs of MP3 music, and requires no 
4 f software (drivers included for Win98/SE). Includes 
\ lanyard and earphones. Limited quantity. 
}  eUses 1 x AAA battery (included). 
Measures just 76 x 37 x 16mm. 


Was $179 ~ Cat. 
GE-4000 


SAVE 
$30 


Digital Hand Shower/Tap Thermometer a 


This thermometer is designed to be fitted inline with your 
hand shower or tap and helps prevent scalding by displaying 
the actual water temperature coming through the spout. It 
measures between 0 to 50°C (32 - 122°F) in 1° steps. 


=iCatn 
GH-1350 





See website for details. 





Fold-Up Desktop Table Tennis Table 
This durable desktop version of the 
popular game can now be played 
anywhere. It has a built-in handle 
which makes it easy to carry 
around. Supplied with 2 paddles 
and 2 balls. Great fun for young 
and old. Measures: 710(L) x 
358(W) x 100(H)mm when open. 


fst” Oe 
Roll Up Magnetic Dartboard 


Extremely 

portable, just aes 
roll it out and hang it up! 
It uses safe, magnetic 
tipped darts so there is 
no problem of stray darts 
putting holes in the 
walls. It is great fun for 
all, ages 6 and up. See 
website for details. 


oni0s7 S29 
Alcohol Breath Tester 
with Readout 






ees 


Mini Electronic Dartboard 
with Sound Effects 


Automated scoring 
game, so there is 
no messy chalk 
board. There are 20 
different games 
with sound effects, 
auto power off, and 
suitability for up to 
4 players. Size: 210 
x 40 x 275mm. 


~ Cat. 
GH-1038 


Galileo Thermometers 


















Unlike many other personal 
alcohol detectors available, 
this pocket sized unit is 
both accurate, 
and easy to 
use. It will detect 
blood alcohol 
levels as low as 0.01%. 
It offers a good indication of blood alcohol ee, 
but should not be relied upon and you should 
never drink and drive. 








Cat. 
QM-7292 


Budget Personal Breath Analyser 
Gives a simple Go or No Go 
indication of blood alcohol. An 
LED illuminates at over 
0.05% blood alcohol. 

See website for details. 





Cat. 
QM-7290 


Invented by Galileo 
hundreds of years ago, 
these thermometers 
are as beautiful to look | 
at, as they are 
functional. The glass 
spheres rise and fallin § 
the liquid column to 
indicate current room 
temperature. 

Three sizes available: 





Freecall ror orserst| GIO) O22 B88 
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-com.au 





























































"electronic Toy ante 


Store your valuable possessions 
such as, jewellery, money, and 
keys with this compact electronic 
safe. Access is controlled by a » 

programmable code. Selectable Q We 24 x AA cat. $B-2330 
sound effects or synthesized Our AA Kingcell’s sell for 
voice. Requires 3 x AA batteries. 99c ea in a pack of 4, 
Measures 185 x 135 x 125mm. these are only 54c ea! 
Two colours available: Save 45c ea! 


i Was $34.95 
sPink Safe Cat GH"1310 aa 24 x AAA cat. sB-2331 sige. cat. SRS ee » 
Our AAA Kincell’s sell for Le - _GH-1210 


Kingcell Alkaline Battery Bulk Packs Aqua Domes 
Buy in Bulk and Save! Contains 24 Alkaline Realistic looking fish swim around 
batteries. 2 sizes available. and around due to a rotating 
Virtually wholesale prices! magnetic field. The movement is 
= very lifelike! To further enhance 
we» the kitsch, they have falling 
snow when inverted! Cool! 
@ Require batteries. 


120mm Dia. Dome 








*Blue Safe Cat GH-1311 gift for 








Both _ cenagers - © NEW ae Wie i aencs 
woes (ela . : eh ohh p 150mm Dia. Dome <a 
E! Save 59c ea! x LL Was $49.95 SAVE 





: ; ‘ neces FY |) 10 vie 
8 Litre Collapsible Bucket goth Speed) =_ othe EE ne a 
: ; Sizes GH+1212 | Limited Quantities 


This great 8 litre bucket sizes. 












collapses down to pack away, Fast Charger and Ni- MH Aromatherapy Table Lamp 4 
So it’s ideal for camping, hiking Battery Combo Mi Never runs out of candles! Normally aromatherapy 

OF apes Iadon yhere Storage A great 240VAC fast charger, fragrances are heated with a candle which canbe © 
space is an issue. Supplied and 4 x AA 1650mAh Ni-MH messy, inconvenient, and possibly dangerous. This 


with a handy carry pouch. 

Measures 255 x 35mm when e $4.80 

folded, 255 x 230 when open. a avidividual 
“parts prices 


Cat. Theat NEW 
ontiseo [I wsss2 ge 
Power Dive Radio Controlled Submarine 


The ultimate toy for the bathtub, pool, or fish tank. 
It has full manoeuvrability with forward, back, left, 
right and also a power dive function to dive 

quickly to the bottom. Fitted with an LED headlight, 
it can even see in the dark! 


Cat. 
GT3045 


fully approved unit features a small 240V (25 Watt) 
amp. The lamp not only heats the oil but is a small 
attractive unit in itself. When not producing aromas, } 
it can operate as a small table or bedside lamp. 
Supplied with 3 fragrances, Lavender, Lemongrass, and 


Sandalwood. Measures 115 x 115x 110mm —€at._ ( 
ois $395 


The Amazing Flygun 


The Amazing Flygun is a spring powered gun 
that kills flies and mosquitos! It is fun, safe, and 
easy to use. You can become a hunter in your 
own home! Simply push the swatter onto the 
gun and you are ready to swat flies. A 1 metre 
long string is attached so the swatter doesn't 
get lost, you can then reload, aim and fire again. Its fun Cat. 
and effective, and really does work! YS-55: 


gh : : Mini Radio Controlled Cars with 
Mini Radio Controlled Battle Tanks with Sounds Typrbo or Sound Effects 
Table-top tank battles have now become 
even more exciting with these new 
remote controlled replica tanks. They 
feature a rotating turret with 
realistic recoil action 
and cannon sound when 


batteries. 













qe 
3c) 


These tiny radio controlled cars are great. Toyota Supra, 
Mazda RX-7, Mitsubishi EVO-7, Nissan Skyline and 

Mitsubishi Eclipse. All models are available with either racing 
effects, or a turbo feature, and the cars are just 65mm long. 


Turbo Features: 
the cannon is fired. The Nissan Skyline Cat. GT-3030 
tanks are supplied with Toyota Supra Cat. GT-3031 
miniature battlefield soldiers, trees, Mitsubishi EVO-7 Cat, GT-3032 
and fuel drums to complete your mini Mazda RX rs Cat. GT-3033 


table-top war zone. Get two tanks 
and engage your opponent in a one 


Cat. GT-3034 


ee/OAVe 





on-one tank battle. Each is supplied with its own individual remote controller. Nissan Skyline Cat. GT-3035 
Two types available: Meta Supce a Cat. GT-3036 

i . itsubishi EVO- Cat, GT-3037 
Panther Tank in Jungle Camouflage Cat. GT-3046 Mazda RX-7 passes ies 


Sherman Tank in Desert Camouflage Cat. GT-3048 


Both 
es 


Mitsubishi Eclipse Cat. GT-3039 


ane Cars $4995 
for a New Era! 


The old gag ‘oF he: shane cushion is cobiventea into new, electronic versions, offering the same humorous 
effect. These soon have been exceptionally popular, proving people just can’t get enough! 
embarrassed, they won't 


Farting Salt and 
eecest » | 
FARTER 
even know who is 


Entertain or embarrass 
They make a 
farting sound 
when they are 
responsible! 3 different fart sounds. 
Freecall For orders | 800 Oe 2 8 S ‘S| : aVC r.\ : 


your friends with these salt 
tipped upside down. 
WWW. -cOM.au ELECTRONICS 























Remote Control 
Fart Machine 

Simply hide the box near your 
victim, and activate it from a 


distance with the remote 
control. Not only will they be 


KeErS Hand Held Electro 
Farting Keyc 




















Simply push the button, to 
let off a great farting 
sound. A must for every 
practical joker. Batteries 
eeerer: 






SOJINOHLOIT™ 


I/// 









and pepper shakers. 
ontiveo LeIgee) 
GH-1088 





1 " corres CONE SUBWOOFER 


A great 10" woofer with 

stylish metal coated cone 

large rubber surround 

and extremely high 

excursion. 

4 layer voice coil 

130WRMS 

Large 520z magnet 

Freq Resp: 20Hz-1kHZ 

Limited quantities available. Cat. JJ-0017 
NOT AVAILABLE IN OUR SHOPS 


Piano Finish 10" 120WRMS 


Only available from 


Orders. 


can't even put them in 
shops! Check out 
www.jaycar.com.au 
for great bargains! 


SdOHS YNO NI AISVTVAV LON 


$39.95 
NOT AVAILABLE IN OUR SHOPS 


Techstore prices in A$. 
Australian Techstore Mail 


Some of the surplus items 
have such limited stock, we 


JC55 Centre /Surround Audio/Video 
Loudspeaker Kit - LAST RUN! 


We still have a quantity of JC55 speaker 
kits available. Don't 
be fooled, they are 
ALMOST GONE! 
Once we have sold ay 
out, there are no more. e 
The kit includes 2 ea ae 
woofers, a tweeter, 
terminal cup, speaker port, $40 
and crossover. We don't have any pre-built cabinets 

left, but we do supply instructions so you can easily build your own! 


LAST CHANCE! DON'T MISS OUT! pceiaeedne 3. Eee ES 
Cat. ; 
CS-2570 3129: 






Was $169.95 Limited quantity. 


Super HiFi Bi-FET Preamp Module Mini Phono and Microphone 








Powered Subwoofer 
A great addition to your HiFi 
or home theatre system. The 
built in amplifier features auto 
power on, phase reversal 
switch, level adjustment, high 
and low level inputs and 
outputs. Great value, limited 
quantity. 
Was nai 00 


ELEC TRAUNILS 






cs- S54 | om 







Suitable for phono or line level inputs, 


it has bass, mid, and ete 
controls, as well as 
volume, and 
provisions for a 
loudness and tone 
defeat switch. The 


Ltd qty. Was $89.95 
Cat. 
AA-0315 S74 


frequency response is flat across the range, and the 
S/N figures are impressive. See website for details. 


Universal Amplifier Modules 


Suitable for a number of applications, they feature flexible input voltage, and 








suit a range of speaker impedances. Great value. See website for details. 


Ww 
jam 

ie) 

oo 

ida) 

z 

(dp) 

k- 

=4 Pedestal engeKer Stands 

S A strong steel construction, filled with dry 

waa sand and/or lead shot with a suitable sealant 
fam applied to the bass to prevent leakage. They 
fem also have floor spikes to reduce resonance 
. transfer through the floor. 

is See website for details. 

m7 400mm 

a Was $99 





Was $139 












Economy 32mm Sound 
Absorbing Tiles 


These are a regular ‘Mogul’ pattern in a 
medium density foam. They are around 
90% as effective as full anechoic foam. 
300 x 300mm tiles, supplied as a 
nested pair. Limited quantity. 
2003 Cat Price $12.95 


Cat. s 
AX-3654 = 


Mini Indoor/Outdoor Speakers 


If you heard these speakers without 
seeing them, you would think they 
were much bigger. They produce 
excellent bass for there size, and 
they are even weatherproof! See 
webete for details. Was $89.95 


cs. 3430 $6 9: = 





Personal PA Systems 
Designed to be worn around the 
waist, the self contained amplifier 
will help you make yourself heard 
over a crowd or any background 
noise. Both systems are 
surprisingly loud for their size, and 
are great for small PA applications / 
such as in-store demonstrations, 
tour guides and lecturers etc. A 
sensitive microphone is included 
and is attached to a small ear 
hook gooseneck that allows 
hands free operation. 


Jaycar 


ELECTRONICS 














Compact System 
Supplied with a 

QV battery for power. 
Was $49.95 


cot. SAR 


AM-4054 


Supplied with 
charger, requires 


Was $99.00 


Cat. 
AM-4052 $89.0 


































SAVE 
$20 


Stereo Camcorder 
SAVE 
$5 


. Deluxe Rechargeable 


SAVE 
$10 


6 x AA rechargeable batteries. 


Improve the sound quality of your 
home video recordings with this 
uni-directional stereo microphone. 
Great in many environments, see 
website for details. SA VE 
Was $49.95 VE 






Preamplifier Module 
This module uses a high 
slew rate op-amp with 
5% RIAA equalisation 
capacitors on a compact 
PCB. It will bring a dynamic 
mic, or magnetic phono 
cartridge up to line level. See website for 
details. Limited quantity. 
Was $26.95 


‘Surround Sound’ Experimenters Module 


This module enables you to connect a set of ‘rear’ 
speakers from a stereo signal and provide a low 
pass for a subwoofer. See website for details. 
Was $24.95 


a eee «|OCSAWE 
anosco 19% + 






$15 










Gold Speaker Cabinet Stands 
These are solid metal construction, and gold 
plated. They are designed to lift speaker cabinets 
off the floor reducing resonances transferred from 
the cabinets to the floor. Supplied as a pack of 4. 
2 packs required for a pair of speakers. 
Was $31.95 


HS-8600 924° 


Video Enhancer and Stabiliser 
This product cleans up video 
signals and removes early 
versions of Macrovision 
copyright protection. The result 
is a much cleaner copy than 
otherwise achievable. Was $69.95 


$ 95 




















Shotgun Video 
Camera Microphone 





Cat. 
AR-1820 


Microphone 


This high quality electret condenser 
microphone is designed to pickup 
sounds from a long distance away, 
as well as close up (with the flick of 
a switch). See website for details.. 
Was $59.95 . 


Cat. 
AM-4085 


~ $10 
M8083 $39.% 


ee Freecall For oxance | SOO O22 S88 
www.jaycar.com.au 
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MERC TEARANCE! 


nued cameras. Inform: 
BSW Pinhole ccD - Ww CCD with Sony 
; Sensor & Audio fim 













w 





SANE 
$69 


Was $149 







Cat. 
QC-3476 


le with 















Colour CLL > 
Sony Sensor 2 







spvE 
$110 














mnereat QC Shh : 
olour Pra style with 
Control and * : 
‘sS* witi Auto Iris Control, Ge 


shis is he oy of the 
Lochs a 
OCh and Sony Senso 


meters et! units 10 
snow" Gd nowadays: a ‘wcaclh , 
alte “jes 40 x 40mm. a ae I 
chr P-5032 wet ‘ ~~ 
alogue VU & Voltage ge >) th \\ ee a) $16 


eter for Cars 
ing display features # analogue 






























































This great DIN mounting 
meters..lt has 2x VU meters, which requ’e 4 line level 
throughput to your head unit, and 1 x volage meter, = 
r car’) battery BSW Video DOrephone 
See who is at the front doer even the frit 
gate, 


ther Thinodern, slimline 
“a > tentiy callers without 
we ie electronic toor 


always keep an eye on you 
e blue meters look great 
| style relief fram 


before you let 
intercom syste 
them knowing 





you can 
condition. Th 


providing some old-schoo 
commonly seé. e 
















































the digital meters we SO 
case iS standard 1uU DIN mount. See website 
for details. Cat. strikes to let YOUr callersin. : 
P5058 for details. Was $249 website G 2. 
—€at Ext 33 $80 
BUY SELECTED AUDIO & SPEAKER CABLE oo 3602. i 
BY THE METRE - AT A BARGAIN PRICE! ; ; 
Colour Video Bor 
oo one 
Similar to the system Ve, tlunit consists of 
S OTe 






colour CMOS camerald a 4">D co} 
the handset unit. It te8N Con\| ele cee monitor in 
strike, and the cameas IR LB's fo ronic a door 
‘night wsion’. See wte for dels. ' SSAVE 


Was #198 j $170 


— ' 
4 i yy]: , Woe 
ave $100 of 3to7 SQ" 
-3607 
















No further discounts apply. 

Fig 8 OFC Double Screenee Audio 
with Central Lead Wire 

Cat. wB-1509 Was §3.90/m Now 


ideo & 2 X Audio 


$2.92/m Save $0.98/m 














































4; Quality S-V 
Cat. WB-1552 Was $4.95/m Now $3.70/m Save $1.25/m : 
SUPRA High Power OFC Screened ae . 
Speaker Cable with Halogen Free Jacket eS Baw Video’ phone with 
Cat, WB-1722 Was $13.95/m Now $9.95/m Save $4.00/m Dgital Menunction 
i mn 
SUPRA Rondo 2 Core srt anes or great unit 
Twisted OFC Spe aker Cable es == each tine the doo’ \og ae camera 
Cat. WB-1723 Was $5.95/m Now $4.70/m Save $1.25/m inthe iternal meme Agee tithe, it 
who pressed the doorbt eck 
u~, \ away. Se: websitesto! f0U Were 
SAVE 


Was $49 
$170 







SUPRA Rondo 4 Core 
Twisted OFC Speaker Cable 
Cat. WB-1724 Was 9.95/m Now $7.25/m Save $2.70/m USB Video Gral 
SUPRA Screened Loudspeaker Cable ee |e video images On, 
$5 95/m Save $2.00/m — them live across a netwo 
; F : for later viewing. it will aclem 
or S-Video signals at mate 


Cat. WB-1725 Was $7.95/m Now 
IARE L-2T2s Pro Balanced —— 
; — 


Microphone Cable 
Cat. WB-1532 Was 5.50/m Now $4.60/m Save $0.90/m 






resolution of 320 x 0 uf 
capture up to x 480. ther function is 


software. Limited quantiti¢MPliant, and is the still image 


Supplied with 


Cat. 
OV-3054 









% 






973/012 OFC Monitor Cable 
Cat. WB-1735 Was $4.95/m Now $3.75/m Save $1 .20/m 


4800 022 888 


Freecall For Order 
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NOT AVAILABLE IN OWR-SHOPS 










AV RF Modulator Modi 




































Techstore Mail Order Spe 
om ; Convert composite AV s; We Fi 
5BMH 7) VELLEMAN HANDHELD PAL signal oO RF utcan 
Vv If 14 OSCILLOSCOPE *Channel 0 and 1 swite Arex “MEL b, 
These are ex-repair models we have *Supplied in metal ee cEPpee 15A ta Smart 
received back from our supplier. They see website for < 2ard OM, ec spied witn ; 24102 
details. ata ns... re NOw offs... ~~ 


are all in good working condition 
although the packaging might bea 
little soiled. 3 month guarantee, see 
our 2002 catalogue page 191, or our 
website for details. Strictly itd qty. 
HURRY, ONLY 16 AVAILABLE! 
JQ-1906 $239.00 


Techstore prices in AS. 
Only available from Australi? 


Techstore Mail Orders H : 
OUR SHOPS é. Extra lirge L 
Digital gultime. 


ee and hea. oO ia dil 


NO? AVAILABLE IN OUR SHOPS 









—WOT AVAILABLE If 











































Jini Low Cost Low Gost Auto ca 
woe u . aoe Ce 
Jigital Multimeter Ranging Digital Temperatura age 
Multimeter *Limited Quarity, 
140 Amp Current. ePeak Hold SAVE Was $79.95 
Great for the Toolbox. Data Hold. $10 : Cat. 
Limited Quantity spt * eLimitec Quantity. onisso SO 
é Was $23.95 ss 


Nas $11.95 








ca 
on sss eee ABS Rack Mount Enclcsures - Slashed 


Maa st ABS Plastic, they are iupplied in knock-down form which c 
pi 1 seconds with no more than a screwdriver. See website for deta 
nit Beige Cat. HB-5135 1 Unit lack Cat. HB-5140 

2 Unit Beige Cat. HB-5145 2 Unit Elack Cat. HB-5150 
3 Unit Beige Cat. HB-5160 3 Unit Back Cat. HB-5155 





“Cat 
D495 


ue Impregne 


rink is a very versati 3 
aH This heatshrink takes the concept on’ 


h glue already impreanatee - the 
T t it, it wil! 

i tubing. As you heat it, 

ae if ae glue. It's a great aid to _ 
water and dust out, oF just Ax 3 a ye ol 

ection All are 1.2m long and bac in 

ee website for details. 


dia 


ted Heatshrink 
le aid in many aspects of 













2 pew ) 
a vs Sin Bunt Enclosures Was $49.95 Now$39.95 Save $10 
ees SM Sicove es i te $1 

= atK UP 6 SAVE INELEGT.O INTEGRATED GRCUITS- APRIL ONLY 
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ications. 74LS NA 
r | data aid SP 74LS20 - Dual 4 Input NAND Gat 
CMOS See website for oa —_ inte, Divider Cat. 75-5020 Neate co Grane $0.10 
ee narry C ; 7ALS193 - Up / Down Bi a : mI 
(020. 14 St2U8 Eo Now SE dee UP / ROM Rant are 8 
at oy iV z ; WwW : ave é 
8 Counte! pw $1.t0save $ | 74HC Series 
oA vas $1 Garry Counter vic 74HCO2 - Quad 2 Input NOR Gate 
at 20400 ouaee RQ i 9 ee NG 50,85 Save $ Cat. ZC-4802 Was $0.90 Now $0.80 Save $0.10 
1024 34 ‘Was § NOR Gate. caves 74HCO4 - Hex Inverter 
cat 2 Triple 3 input, OF Now $0.80 Sa aime. Was $0.95 Now $0.85 Save $0.10 
A ; aS S awei Gale 41HC14 - Hex Schmitt Trigger Inverter 
ac eae jad 2) IP Exg 9 Now $1.00 Save ig ae Was $1.30 Now $1.1 ene 0.50 
A030 - Ls as $1. 74HC32 - Quad 2 Input OR Gat 
Bie Se SS u c Input UR wate 
Sorex IrWer¥2l, go 90 Now $080 5° Cat 204822 es $0.95 Now $0.85 Save $0.10 
Lope 8 es - Quad 2 Input Exclusive OR Gates 
cam : pn E Was $1 .20 Now $1.00 Save $0.20 
74HC13S - Dual 1 of 4 Decoder 
cat foe # Was $1.75 Now $1.45 Save $0.30 
| 4HC160 - Synchronous Decimal Up / Down 
Was 828 NO | Look out for our | Cat. ZC-4855 ____ Was $1.95 Now $1.65 save $0.30 
7 _ 0G CoN US98 Se | new range of | 74HC193 - dee age Decimal Up / 
aAQAQos-~* ‘ rer | UO INary ter 
mc340° _ A Converter « | Surface Mount | Cat'7c-4g4/ ~~ Was $1.75 Now$1.45 S 
, A Conve | | Cat. ZC-4864 ow $1.45 Save $0.30 
No ; Components | 74HC573-8 Bit D Register with Enable 
coming soon! Cat. ZC-4890 Was $2.25 Now $1.85 Save $0.40 
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10QMHz Velleman Handheld 


Programmable Digital LC 
Hung Chang 20MH gcope ~=—— LCD Oscilloscope 


Soldering Station 


















Trace . can” for the The Velleman Handheld 
Channel, oscilloscope rel ina Oscilloscope is a complete, SAVE 
Ages : me nd enthusiast mie. Hoteet and portable unit, all at the size $60 
professional : cabinet with heavy Sreat, high and cost of a good 
Heeten e control panel, 't-reen, zero multimeter. Features include 2003 Cat. 
comprene tt features a laroading errors, TWsnc high contrast LCD with Price $199 
quality ue le to alimin' nals, and high wide viewing angle, full Sito ISD ee 
parallax oratic® sor measurement dovn to automatic setup, true RMS, TS-1400 —— 





oon aw’ for a huge list of features 
Bath 

sensitivity INP (il 

amvidiv. See OU MEE 


and specificat men 





and sound level 
measurement. See our 
website for full details. 
Was $349 


This great iron features excellent temperat 
stability, rapid heat recovery, 3 programma 
preset temperatures, and temperature adji 
between 150°C and 450°C. Limited quanti 
During April, purchase a 
Programmable Digital LCD Sold 
Station & we will give you a Sol 
Iron Tip Cleaner (TS-1510 $12.95 
a Metal Desoldering Tool 
(TH-1862 shi FREE! 
2 » That's an additional $28.70 va 
Cable Tie Gun i ABSOLUTELY FREE! 
A total saving of $88.70! 
















SAVE 








Cat. 
Precision Mini Metal Lathe Deal 
Industrial quality on a hobby budget! cable 
Small hobby lathes are not new, they => $107.80 ties, 


have been European made and very worth of parts just 
expensive, or have welded frames and already slidethe gun over the 


Beats wearing out your finger! 
Featuring a tension adjustment for 










different 3.6V Cordless Screwdriver 


with Pivoting Handle 
Nothing beats the 
convenience of a " 
cordless screwdriver. It 
features a powerful motor, forward & 
reverse switch, safety power lock, 6 torque 
settings and reversible Phillips/Flat driver bi 
See website for details. —Ggt. 

TD-2495 





are flimsy. This fantastic 
unit has a FULL 
cast iron bed 

frame 7 headstock 
assembly, just 

like industrial 
lathes. It bristles 
with safety features 
including a plastic chuck 
cover which must be down for the machine to operate. 


included! tie, and pull the 
trigger for a neat, 
professional 
finish. 


~ Cat. 
TH-2600 


1000V - 7 Pc Screwdriver Set Heavy Duty Strippe 
GS and DVE tested and approved to 1000V. Cutter / Crimper 





















This prevents you from starting the lathe with the chuck-key in! They feature 
We have not seen a product of this quality at this price red rubber 
The cutting tools, drill chuck and live centre are all usually grip handles 
sold extra, costing over $100 more, —<q ADB Ss 

but are included in the price!!! niss000 [Og euler 





right to the 
tip. 


See website for av 


le accessories. 


Audio Generator 
eHigh frequency stability. © 
*Range from 10Hz to 


, Makes light wi 
wire stripping & cutting. It also 
insulated.terminals. 


4 See website Cat. 
Dual Output, Dual Tracking for details. TH-1827 








305 x 135 x 270mm ee Cat. $20 
Handheld Metal Detector Was $479 Cat. on 24 SS) 


Security is a high priority in todays world, and 
this handheld metal detector is an ideal aid. 


It is compact, lightweight, and beeps whenever LCD Vernier Type Engineers 


the sensor passes over a metal object. It is 


1MHz. Lab Power Suppl : 
«Synchronising input ee eeabetligge vee Mini Non-Contact 
terminal. power Sr re esrsrme sarees = a \ Thermometer 
Was $319 SAVE supplies. 1 nial tenn 

$70 °0-40VDC and | i , ‘Laser sighting for accuracy. 
a 0-3A (each ° =es ' sCompect ang lightweight. 

5 20°C — 270°C range. 
QT2300 output) Was $99.9 
Measures e 95 SAVE 


Bargain Bell & Chime Tra’ 






400mm long with a 140mm ‘sensor area’. Caliper . he be4 Sane a power! 
Was $69.95 " les 12 or up to 1A. 
set This precision instrument is made from Double insulated & short cicuit protecte 


: ; : Screw terminal connections. 

surgical grade stainless steel and operates in y 

metric or imperial. It features a 5 digit LCD *Measures 105 a aa Ki 50mm. 

display and 150mm (6") range. " Limited quantity. Limit 10 per customer. 
See website for details. SAV! 


Cat. Was $79.95 1oSe2 SO $20 
QP-2272 1D 
Freecall For es | SOO OP 2 8S 8S 8 
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sk Brake" - Emergency Brake 
; Trigger Kit 
con Chip March 2004. 


lu can put on your brake lights 
fore you touch the brake 


Valve Audio Pre-Any Kit 
Ref: Silicon Chip Nov 2003. f 
AT LAST! A valve based preamp kit, 
valve and offers excellent perfoomant “SES @ 12AX7 
Kit supplied with PCBs, cass, valve, fe, Shite 


t triggers when you rapidly lift bobbin and clips and all electronic Comig, € Cores, 
)t off the throttle, as you Requires 12VDC @ 250mA. er 


0 put it on the brake, so ‘ 3 : «en BOD 
g motorists are warned that bade aa: sSSEELU 
topping much earlier! Works 


indard throttle position sensors. Kit supplied 
1 with PCB, wire and all components. 





These include all 
components for the 
Hi-Fi conversion described 
in Feb Silicon Chip 





LOOKING FOR AN 
OLD KIT? 


VV aera | Valve Preamp Add-On Kit 


ate oF 5 Une aj ie A 
Catal vt Bi ck Cata Pange Is Ref: Silicon Chip November 2003. 
on the Jay ViVicl ofs}inem (Ulalelclom Ginsie’ >rojects) Fatale! Add to KC-5370 for a stereo valve preamp. 
can only be chased via the we Powered from KC-5370, so no extra power is 
“www.jaycar.com.au” or Te Be required. Kit supplied with PCB, valve and all 
car stores). electronic components. 


Hz Frequency Meter Kit Surface Mount Trainer Kit 
icon Chip October 2003. This is a great pack to learn - 
curate, large 8 digit how to handle and solder 
*Kit supplied with SMD components. It is a 
er cut silk screened great learning aid, and is 





















acquire a basic knowledge of 
solar energy. Includes Solar cell, 
musical unit, plastic lamp, motor 


‘e-programmed actually a twin LED flasher f f ; Nos @<= accessories and 
1d all specified when it is completed. Kit — $ .* plastic adaptors. 
c components. supplied with PCBs, and all RP eG ee 

electronic components. See eS S&S Wet : 





website for details. 
Was $34.95 
Save $10 





LOCAL JAYCAR STORE 


*Ph (02) 6021 6788 
wn Ph (02) 9709 2822 





















Hee a (ey eos atz0 || Raucous Alarm Kit Driving Light Anti-Theft Kit 12V Inverter Kit for 

town *Ph (02) asin re Ref SC Feb 02 sep SC Sep y 40W 240V Fluorescents 
° F F ° rs an : -_ 
*Ph (02) 4965 3799 eldeal as a warning device. isis alarm : 





*Ph (02) 9683 3377 || Limited quantity. 
/*Ph (02) 4721 8337 || Was $34.95 

Ph (02) 9741 8557 

“Ph (02) 9439 4799 SAVE 

*Ph (02) 9267 1614 $7 


connection is cut. 
eLimited quantity. 
Was $24.95 


Ref SC Sep 02 
Power 240V fluoros in caravans, 4WDs 
etc. eLimited quantity. 









Was $74.95 
sPh (02) 95317033 || . Was $74 SAVE 
risen ae! bi xcSs27 a Ke-5538 #10 
priospezeraie | AV Booster / Bepcetel jae Switch Kit | 
h (03) 5221 5800 Kit Ref SC April 03 mproved Model 
eco ‘oP + ©1-12 digit codes ip C Jun 03. 


03) 9870 9053 ||Ref SC April 03 
ED Be) 022 |/eMinimise signal with delayed and 


Loss through long ~ instant outputs. 
cable runs. eLimited quantity. 
eLimited quantity. SAVE Was $39.95 


eSwitch mains 
power at a preset 
darkness level. 
eLimited quantity. 



















Was $119.95 $20 —€at oo BDO Was $79.95 PVE 
patoee SAVE® —=5- Ss 
xeS500 OOS = a <5 a ae 












Digital Reaction Timer Programmable Continuity |n-Circuit Transistor 


Interface Kit Tester Kit Tester Kit 
Ref SC June 03. Ref EA 1983. 





E fonty 
eTest your reaction oe: eTest SCR's, Diodes and 
times with a multimeter. Transistors without 
eLimited quantity. Ref SC July 03. econ ae fo 
Was $29.95 F F eLimited quantity. 
SAVE Much more versatile than features in Was $20.95 


$5 DMM's. eLimited quantity. 


mesa ieee Was $39.95 ~ Cat. 
xe Se0 PDB Ke5362 
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VALID TO MAIL ORDERS - FREE POST TO: 
sOTH APRIL 2004 Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424, Silverwater NSW 1811 
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Order Form/Tax Invoice 


Silicon Chip Publications Pty Ltd 
ABN 49 003 205 490 


PRICE GUIDE: SUBSCRIPTIONS 


“ (Note: all meds noted prices include P&P). 
(Aust. prices include GST) 
















Please state month to start. 





Your Name Australia: 1 yf ...ssssssssssssee GAT6* - Qyrsissninesi. $A149 
(PLEASE PRINT) Tyn+ binder :.......i....cc.: $A89.50 2 yrs +2 binders..$A175 

¥ NZ (ain) Ieyii cies tessteoccne $AB5 —_aD YTS vesesessssesssecssees $A159 

Organisation (if applicable) Overseas (air): 1 yr .......... $A129 QD YTS veesssssssssesssssee $A250 


Address PRICE GUIDE: OTHER PRODUCTS _— 
(all prices include GST on Aust. orders) 
*SILICON CHIP BACK ISSUES in stock: 10% discount for 
10 or more issues or photocopies. Australia: $48.80 ea 


Postcode Daytime Phone No. ( ) (including p&p). Overseas: $A10 each (including p&p by air). 


“ELECTRONICS AUSTRALIA: project photocopies, limited 
back issues. 10% discount for 10 or more issues or photo- 
copies. Australia: $A8.80 each (including p&p). Overseas: 
$A10 ea (including p&p by air). 


Method of Payment: *BINDERS: BUY 5 or more and get them postage free. 


Och M Ord ry Bankcard viescardt Mz ior Cel (Available in Aust. only): $412.95 each plus $5.50 p&p each. 
eque/Money Order ankcar isa Car aster Car 

A Y “ELECTRONICS PROJECTS FOR CARS, VOL.2: Aust. 

$A14.95; NZ/Asia/Pacific $418.00 including p&p (air); else- 


where $21.50. (All prices include p&p). 
carte tele tb Ed led | 


“ELECTRONICS TESTBENCH (limited stock): Aust. $A13.20; 
NZ/Asia/Pacific $A15.95 including p&p (air); elsewhere 
$18.95. (All prices include p&p). 


Email address (if applicable) 


Card expiry date Fe |B wa “BOOKSHOP TITLES: Please refer to current issue of 
SILICON CHIP for currently available titles and prices as these 
Signaturens circa aaichs = - cs Pama es reset may vary from month to month. 


SUBSCRIBERS QUALIFY FOR 10% DISCOUNT ON ALL SILICON CHIP PRODUCTS* 


* except subscriptions/renewals 


a Item P&P if | Total 
Qty Item Description Price | extra | Price 
















Mail this form, with your 





TO PLAGE Phone (02) 9979 5644 OR Faxthisformto gp 


Australia 2097 


YOUR 9am-5pm Mon-Fri (02) 9979 6503 — cheque/money order, to: 
: Please have your credit with your credit card details - Silicon Chip Publications Pty Ltd, 
ORDER 8 card details ready 24 hours 7 days a week PO Box 139, Collaroy, NSW, : 
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New Catalog, Gas Sensors from Electus 


Electus Dis- 
tribution has 
released their 
latest Whole- 
sale Compo- 
nents Catalog, 
covering an 
tf extensive 
2 range of prod- 
& ucts including 
S power and ac- 
= | cessory items 

and general 
electronic 
components. Most ranges have been 
expanded including surface mount 
components and EMI/RF/Line noise 
suppression components as well as 
wire & cable products. 

Detailed pricing and quantity dis- 
count information is included. 

Featured in the catalog is the new 
three-way easy-find index. The ‘Fast 
Find’ index at the front of the catalog 
lets you locate product groups quickly 
while individual products can be lo- 
cated using the product description 
or part number indexes at the back 
of the catalog. In addition, the catalog 
includes a sheet of pre-printed; self- 
adhesive labels that can be used to 
create custom index tabs for frequently 
viewed sections of the catalog. 

A CD-ROM version is being com- 
pleted and features high quality images, 
extensive application notes and more 
than 3315 pages of semiconductor data 


HON 
CONFIDENTIAL WHOLESALE PRICING EDIT 


US 


WHOLESALE CATALOGUE 
t's All About Stock” 


sheets. The CD-ROM has a comprehen- 
sive search function, a printable order 
form and direct email ordering. 

The Components catalog is available 
free of charge and can be requested by 
calling the Sales Hotline on 1300 738 
555 or via the Electus website. 

At the same time, Electus has re- 
leased an inexpensive range of high 
quality Hot Wire Semiconductor Gas 
Sensors for use in industrial, automo- 
tive and marine applications. 

The sensors detect various gases 
including Alcohol Fumes, Carbon 
Dioxide, Hydrocarbons and Carbon 
Monoxide. They are designed to be 
used in a diverse range of monitoring 
devices & equipment and feature good 
sensitivity and stability characteristics. 
Applications include air quality mon- 
itoring equipment, process control sys- 
tems, safety equipment as well as gen- 
eral smoke and gas detections system. 

The sensors 
are supplied 
with compre- 
hensive tech- 
nical data and 
performance 
information. 





Contact: 
Electus Distribution 


100 Silverwater Rd, Silverwater NSW 2128. 
Tel: 1300 738 555 Fax: 1300 738 500 
Web: www.electusdistribution.com.au 





LED Essentials Head Lamp 


The new LED Essentials Head Lamp 
from Energizer is lightweight and value- 
for-money, providing powerful hands- 
free lighting with two super bright 
white LEDs and a red LED for night 
vision — ideal lighting for any task. 

It is constructed as a single unit, so 
there are no leads to get in the way 
while working on a job and no separate 
battery pack to weigh you down. 

The LED Essentials Head Lamp has 
been designed with health & safety 
considerations in mind incorporat- 
ing an ergonomic strap for maximum 
comfort and a 170° multi-adjustable 
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head unit 
to pre- 
vent neck 
strain. At 81 
grams, including 
batteries, it allows for flexibility and 
ease of movement for the head, ideal 
for working in situations where there 
is limited space. 






Contact: 
Farnell InOne 
PMB 6, Chester Hill NSW 2162 


Tel: 1300 361 005 (NZ 0800 90 80 80) 
Website: www.farnellinone.com 











DSE’s Weather 
Satellite Receiver Kit 





Dick Smith Electronics have 
submitted one of their Weather 
Satellite Receiver kits, based on 
the project in the December 2003 
issue of SILICON CHIP. 

The DSE kit, which retails for | 
$89.88, offers very good value for 
money as it incorporates the RF 
Preamp from the January 2004 is- 
sue as well. 

The kit is true to the published 
design and includes the errata 
since published for the project. 

It is housed in a small utility box 
and has pre-punched silk-screened 
steel front and rear panels, not only 
making construction a lot easier 
but giving a very professional ap- 
pearance to the project. 

Kits are available from all DSE 
stores, PowerHouse stores and 
mail/website order. 


Reply Paid 500, PO Box 500, 
Regents ParkDC NSW 2143. 
Tel: 1300 366 644 Fax: (02) 9642 9155) 


TOROIDAL POWER 
TRANSFORMERS 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty uta 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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SILICON baiP WebLINK 


How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept roe asi on ven can access ay of bas ite organisations instantly by going 


to the S1Lticon Curp website (www 


the company you’re looking for. It’s that chasis Nv oO 


au), clicking on V 


ip.com.a 


£ and then on the website graphic of 


longer do you have to wade through search engines or look 


through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of SILICON Cuie’s WebLINK. 
try each month on the SiLicon Crp Wel 


For one low rate you receive a printed en- 
€ page with your home page graphic, Sess name, phone, fax and 
site details plus up to 50 words of description and this is repeated on the W 


ebLINK page on the Smicon CHIP 


website with the link of your choice active. Get those extra hits on your site from the right people in the electron- 
ics industry — the people who make decisions to buy your products. Call Smicon Curp today on (02) 9979 5644 


wv. QUES TRONIX com 


a, 





Three New Flash Memory Products from SanDisk 


SanDisk has a new line of inexpen- 
sive “Shoot & Store” flash memory 
cards designed to allow users to save 
their pictures indefinitely without us- 
ing a computer for downloading. 

This gives a major incentive to 
switch from film to digital photogra- 
phy and providing a durable, perma- 
nent way to store a lifetime of images. 
With an initial suggested retail price 
of $US14.99 each — a breakthrough in 
the industry — the cards are expected to 


siliconchip.com.au 


allow people to order prints on a “cost- 
of-use” basis that is equal to or less 
than that of traditional analog film. 
The company also announced other 
new product additions: the world’s first 
4GB CompactFlash card, which can 
store more than 2,000 high-resolution 
pictures, or more than 1,000 digital 
songs or eight hours of MPEG 4 video; 
also a 128MB Memory Stick PRO and 
128MB Memory Stick PRO Duo card 
(SanDisk Memory Stick PRO now of- 


Av-comm 


aa 


| a 
a 
COMPACTFLASH' 


fers capacities 
from 128MB to 
2GB and 128MB 
to 512MB re- 
spectively). 


Contact: 

SanDisk Corporation 

140 Caspian Ct, Sunnyvale, CA USA 94089 
Tel: 0111 408 5420500 

Fax: 0011 1 408 5420503 

Website: www.sandisk.com 
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Did you know there are more radio 
“broadcasts” out there than those you can 
receive on AM and FM? They’re called 
WorldSpace. They’re not intended for “us” 
but all you need is a satellite dish and a 
special receiver to open up to the world... 


WORLDSPACE RADIO 
BY SATELLITE IN 
AUSTRALIA _ wy cary crat 


orldSpace Corporation was 
Wiese in 1990 by Noah A 

Samara and began with the 
vision of using direct audio broad- 
casting by satellite to stop the spread 
of AIDS in Africa. Now its vision is 
expanded somewhat, providing audio, 
data and multimedia services prima- 
rily to the emerging markets of (so far) 
Africa and Asia. 

The WorldSpace system can be used 
as a powerful tool for spreading know- 
ledge, allowing users to become better 
educated, live a healthier lifestyle and 
to become more aware of the environ- 
ment in which they live. To implement 
this vision, WorldSpace conceived and 
built the first-ever satellite radio infra- 
structure in the world. 

In the past 12 years, the company has 
built three and launched two satellites. 

The full system comprises geosyn- 
chronous satellites with coverage over 
Africa and the Middle East (AfriStar, 
launched in October 1998), Asia-Pa- 
cific (AsiaStar, launched in March 
2000) and Latin America (AmeriStar, 
yet to be launched). The three-satellite 
constellation has a potential audience 
of 4.6 billion people. 

The organisation has so far invested 
$US1.2 billion in the system. 

The WorldSpace system technology 
has been licensed and is being used in 
the USA by the XM Radio Company 
for the delivery of radio services in 
S-band across the USA. 

The WorldSpace satellites are based 
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on a 3-axis stabilised Eurostar 2000 
platform which carries 28-metre solar 
panels capable of supplying the 6kW 
required by the 2750 kg satellite. 

The AsiaStar satellite covering our 
part of the world was supplied to Al- 
catel Espace (the WorldSpace prime 
contractor) by Matra Marconi Space 
and launched aboard an Ariane V 
launcher. Signals are uplinked to the 
satellite on X band (7025-7075MHz) in 
FDMA (Frequency Division Multiple 
Access) mode. 

Unlike conventional C or Ku band 
systems, the WorldSpace satellite 
system uses the 1467-1492MHz “L” 
band spectrum, which was allocated 
for digital audio broadcasting by the 
ITU at the World Administrative Radio 


communication Conference of 1992. - 

Audio and data content is transmit- 
ted in encoded 128Kbps MPEG 2.5 
layer 3 format. The satellite signal 
utilises circular polarisation to mini- 
mise antenna pointing errors. 

Using powerful beams, the two 
existing satellites transmit three 
overlapping areas of approximately © 
14 million square kilometres each. 
The three beams allow for a mix of 
continent-wide and region-specific 
programming. Each beam can sup- 
port up to 50 radio programs. 

It has been said that the use of digi- 
talisation and audio data compression 
technologies, combined with satellite 
transmission, is the biggest single 
breakthrough since the advent of 
shortwave radio. 

Users can purchase a WorldSpace 
receiver and a “PC adaptor” to in- 
terface the receiver to a computer, 
allowing them to download Internet 
data, thus expanding the reception 
capabilities beyond audio to digital 
multimedia transmissions. This can 
be delivered by satellite to audiences 
located in areas where there is no, or 
poor Internet access. 

The WorldSpace receiver is also 
available as a plug in card, to be inter- 
nally fitted to a personal computer. 

Listeners in the official coverage ar- 
eas need only flip up the inbuilt 10cm 
antenna or place the 10cm external an- 
tenna on a windowsill to obtain near 
CD quality reception. 

For listeners in fringe areas, World- 
Space markets several Yagi antennas 
(which unfortunately we found to be 
of no use in Australia). 

WorldSpace satellites use onboard 
processing to allow broadcasters and 





The target areas for AfricaStar and AsiaStar and the proposed AmeriStar L- 
band digital audio broadcasting satellites. As you can see, theoretically there’s 
not much signal available for eastern Australia. But there is some... 
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multimedia content providers to chose 
from two options for uplinking their 
broadcast signals. One option allows 
them to uplink their programs via a 
shared hub, while the second option 
allows for direct uplinking to the 
satellite using a transmitter, encoder 
and dish. 

The satellite is accessed in FDMA 
mode as this allows maximum flex- 
ibility when multiple independent 
uplink stations are used. 

In the studio, the broadcaster 
multiplexes the audio programs on a 
Broadcast Channel (BC). The uplink 
station splits the BC into Prime Rate 
Channels (PRC), each with a capac- 
ity of 16kbps for transmission to the 
satellite. The uplink has the capacity 
to accommodate up to 288 Prime Rate 
Channels. 

The digital processor on board the 
satellite demultiplexes and demod- 
ulates the Prime Rate Channels at 
baseband and converts them to TDM 
(Time Division Multiplexing) for L- 
band transmission of the signal to 
listeners. 

The satellite operates a pair of 150W 
travelling wave tube amplifiers oper- 
ating in parallel. Within the 25MHz 
downlink band there are 82 carriers, 
labelled TDM 1-82. 

Each beam has two carriers and in 
the case of the AsiaStar southern beam, 
these are TDM54 and TDM59. 

Within each TDM there are 96 Prime 
Rate Channels of 16 kpbs. 

As can be seen from the AsiaStar 
satellite footprint, the signal officially 
reaches the northern part of Western 
Australia. However, there is sufficient 
signal spillover to allow reception in 
most parts of Australia. Reception in 
Karratha and Perth is possible with 
a 1.2m dish while a 2.3m dish is re- 
quired in Sydney. Signals have been 
reported in Palau and Guam. 

The AsiaStar TCR (tracking, control 
and ranging) functions are provided by 
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This single-band, console- 
style WorldSpace receiver 
from Sanyo measures 260 
x 80 x 180mm and weighs 
about 1kg. This receiver 
incorporates 36 memory 
presets and includes a 
clock radio and alarm. 

In target areas, the inbuilt 
antenna (the circular 
“dish” on top) is all that 
is required for reception. 


the WorldSpace Regional operations 
centre (ROC) in Melbourne. This is 
backed up by a separate TCR centre 
in Mauritius. 

There has been a recent development 
in future WorldSpace technology with 
the introduction of a hybrid satellite/ 
terrestrial DBS delivery system con- 
cept. This new hybrid system has the 
ability to extend the performance of the 
digital system to deliver robust mobile 
reception. : 

The system uses selective combin- 
ing of digital signals from the satellite, 
with the same digital signal received 
and repeated by terrestrial stations of 
a single frequency network. 

In fact, the terrestrial transmission 
could take place on existing VHF or 
UHF bands, leading to the possibil- 
ity of local traffic information and 
advertising insertion at the terrestrial 
transmitter site. 

The terrestrial delivery system is 
based on Multi Carrier Modulation 
(MCM), a multipath resistant Or- 
thogonal Frequency Division Multi- 
plex technique that has gained wide 
acceptance for high-quality terrestrial 
mobile reception. 

The MCM system uses multiple 
frequencies to avoid frequency selec- 
tive fading and to narrow the receive 
signal bandwidth to minimise delay 
spread. 

A new second generation World- 
Space receiver will be required, one 





The “Afristar” satellite (a Eurostar 
2000) launched atop an Ariane V 
launcher in Guiana, October 28 1998. 


that demodulates both the TDM sig- 
nals from the satellite and the terres- 
trial MCM components. The receiver 
will be backward compatible with the 
present satellite service. The system 
was trialled in South Africa (using 
AfriStar) in late 2000 with successful 
results. 


What does all this mean for 
Australia? 


In 1993 the Australian govern- 
ment notified the ITU to reserve an 
orbital location at 155.5°E longitude 
for DBSTAR, a satellite to provide DSB 
services across Australia. This notifi- 
cation was revised in 1999 to provide 
enhanced coverage beyond Australia 
into the southwest Pacific. 

The WorldSpace hybrid DBS sys- 
tem could easily be used to provide 
Australia with universal coverage of 
all states and territories. All that is 
required is government support for 
the orbital allocation. 





The WorldSpace regional control/operating centre in Melbourne. 
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Receiving the “impossible” .. . 


Picking Up WorldSpace on the East Coast 


As you can see from the AsiaStar footprint, receiving its signal on the 
west coast of Australia, especially the upper west, should be a doddle. 
But the east coast, particularly at latitudes as far south as Sydney and 
Melbourne, should be next to impossible (well, officially at least). We 
like to take on oe ees eit 


We set out to determine the mini- 
mum requirements for a system in 
Sydney and discovered that the com- 


bination of a WorldSpace patch an-. 


tenna, homemade mounting bracket 
and a standard 2.3m TVRO dish gave 
quite good results on the southern 
beam. We could not receive the west 
or eastern beams of the satellite. 
Obviously a 2.3m dish is a far cry 
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from the tiny “dishes” required 
for in-target-area reception — but 
it goes to prove that if you want 
to go to the trouble, the signal is 
there. 


The patch antenna 


The patch antenna itself is 
an active device, powered by 
the receiver (3V) and contains 
antennas for RHCP and LHCP 
signals, a switching system and 
a preamplifier. It is fed with small 
diameter 75Q coaxial cable and 
terminated with an F-type male 
plug. Extending the feed cable 
with quad shield RG6/U had no 
effect on the received signals. 

The dish does not have to be 
particularly accurate, as the L 
band signal is quite forgiving of 
reflector inaccuracies. AsiaStar 
is located at 105°E longitude 
and for Sydney this equates to a 
dish azimuth of 298° and an elevation 
of 27.23°. 

We used the metal plate supplied 
with most dishes to cover the hole in 
the centre of the dish (purely cosmetic) 
as a mounting platform for the patch 
antenna. By placing this plate at the 
focal point (where the scalar rings 
would normally be mounted in a sat- 


(Left): the WorldSpace Digital 
Receiver which we mounted as a 
“patch antenna” at the focal point of 
an old 2.3m mesh dish. We used the 
metal plate from the centre of the dish 
to mount the antenna on, as shown 
above and right. Incidentally, in prime 
(targeted) signal areas, you only need 
this digital receiver — no dish! 





Here’s how we mounted the antenna 
to the backing plate — good ’ol Velcro! 


ellite receiving system), a convenient 
mounting position is created. 

The best method of securing the 
patch antenna to the plate is to use 
heavy duty “Velcro” strips. We found 
that two strips, 150mm long, provided 
enough support to hold the feed sys- 
tem in place. 

Prior to affixing the Velcro strips 
to the patch antenna, we found it 
was necessary to remove the swivel 
backing plate that is supplied with 
the antenna. 

This bracket is intended for use 
where the patch antenna is mounted 
on a window sill and is surplus to 
requirements in our application. The 
bracket can be removed using a Phil- 
lips screwdriver. 

The photo above right shows the 
internal components of the patch an- 
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Here’s what the WorldSpace receiving antenna looks like inside — not much 
_ to it, is there? This antenna is all that is required in the targeted signal areas 


_-here it is used in conjunction with a 2.3m dish to extract the very small signal 


available on the east coast. 


tenna. The metal plate at right houses 


_ the two antennas and the amplifier 


and switching circuitry (underside 
of plate). 

It is also a good idea to waterproof 
the antenna and this can be done us- 


oe ing silicone sealant to cover the cable 
_ exit hole and those housing the screws 


securing the two halves of the patch 


antenna housing. 


We did try a combination of the 
WorldSpace LNA and various third 
party “coffee can” feeds with good re- 








A “coffee can” feed, intended for use 


on the GMS weather channels on 
- 1691MHz... 





... here shown mounted to the same 
2.3m dish. It too gave a good account 
of itself. 
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sults, even though they were designed 
for GMS weather satellite reception at 
1691MHz, some 200MHz away. 
Stepping through the available chan- 
nels gave us the following free to air 














The antenna is intended to be used 
indoors: one difficulty with using it 
outside is that it is not waterproof. 
Here we have applied a liberal dollop 
of silicone sealant to the output cable 
and a run of insulation tape around 
the outside — just in case. 


tent. A program guide can be down- 
loaded from the WorldSpace internet 
site (www.worldspace.com). 

No doubt there will be more chan- 
nels as the systems gains popular- 














































































































channels and our analysis of the con- _ ity. sc 

Channel Broadcaster name and program type Kbps TDM/Freq/ Polarisation 
BC1302 World Radio News (WRN) 32 TDM 54 1478MHz_ LHCP 
BC1126 _ Ultra Pop (pop) 64 TDM 59 1480MHz_ _RHCP 
BC1127_ 24 X 7 (International dance) _ 64 TDM 59 1480MHz_ _ RHCP 
BC1128 Potion (Urban adult contemporary) 64 TDM 59 1480MHz RHCP 
BC1129 — Up Country (Country music) 64 TDM 59 1480MHz RHCP 
BC1130__ Maestro (Classical) 64 TDM 59 1480MHz RHCP 
BC1131_Riff(Jazz) 64 TDM 59 1480MHz RHCP 
BC1132 Ritmo (pop) (English) 64 TDM 59 1480MHz RHCP 
BC1303 — CNN International 32 TDM 54 1478MHz LHCP 
BC1133 Radio Voyager (pop) 64 TDM 54 1478MHz_ LHCP 
BC1304 Bloomberg (News) 32 TDM 54 1478MHz_LHCP 
BC1305 Bloomberg Japan (News-in Japanese) 32 TDM 54 1478MHz LHCP 
BC1300 Swiss Radio International (English) 32 TDM 54 1478MHz LHCP 
BC1134 The Hop (encoded) 64 TDM 54 1478MHz LHCP 
BC1135 Orbit Rock (encoded) 64 TDM 54 1478MHz LHCP 
BC1136 | Oyeme! (encoded) Spanish music 64 TDM 54 1478MHz LHCP 
BC1125 Bob (modern rock) 64 TDM 59 1480MHz RHCP 
BC1306  CENI (Asian language) 32 TDM 54 1478MHz LHCP 
BC1444 — AMI (Christian) 32 TDM 54 1478MHz LHCP 
BC1401 MTV Indonesia (English) 64 TDM 59 1480MHz RHCP 

| BCt 413 _RRI Pro 3 Indonesia (Bahasa) 32 TDM 59 1480MHz RHCP 
BC1414 _ Trijaya FM (Bahasa) 32 TDM 59 1480MHz RHCP 
BC1416 BBC World Service-Asia East 32 TDM 59 1480MHz RHCP 
BC1417 _ AIR All India Radio (Hindi) 64 TDM 59 1480MHz RHCP 
BC1418 KL Radio-(encoded) (Tamil) 64 TDM 59 1480MHz RHCP 
BC1420 Le Jhoom (Hindi) 64 TDM 59 1480MHz RHCP + 
BC1214 _ Farista (Hindi) 64 TDM 59 1478MHz_ LHCP 
BC1314 Sai Global Harmony 32 TDM 54 1478MHz LHCP 
BC1301 RFI (Radio France International) 32 TDM 54 1478MHz LHCP 
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Track your car’s fuel mixtures in real time, 
see the operating modes of the ECU and be 
warned if a catastrophic high-load “lean out” 
occurs. This Smart Mixture Display monitors 
your Car’s oxygen sensor and airflow meter 
outputs and gives an audible warning if 
mixtures go dangerously lean. 


By JULIAN EDGAR & JOHN CLARKE 


HE SILICON CHIP Mixture Me- 

i ter — first presented in 1995 

— is one of the most popular 
performance car electronic kits ever 
produced. Literally thousands have 
been built, each showing by means of 
10 coloured LEDs whether the air/fuel 
ratio is rich or lean. 

While such a design — which works 
from the car’s standard oxygen sensor 
—won’t give you an absolutely accurate 
readout of the mixture strength, it’s far 
better than having no indication at all 
as to whether the car is running rich, 
lean or at stoichiometric (the latter 
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means an air/fuel ratio of 14.7:1). As 
a bonus, it also clearly shows if the car 
is in closed or open loop mode 

The new Smart Mixture Display pre- 
sented here still displays the mixture 
strength by means of 10 LEDs — red 
for lean (red is for danger!), green for 
mid-range mixtures and yellow for 
rich. However, we’ve added three 
important extra features with this 
new design: 
(1). Better protection of the electronics 
(in some cars, the old design was prone 
to blowing its chip); 
(2). An automatic dimming function 





for night driving; and 
(3). An audible lean-out alarm. 


Lean-out alarm 


The lean-out alarm is a great idea. It 
monitors both the air/fuel ratio and the 
engine load, sounding a buzzer if the 
air/fuel ratio is ever lean at the same 
time as the engine is developing lots of 
power. So why is this important? Well, 
if the engine — especially one with a 
turbo — goes lean under high loads, it’s 
almost certain that you’ll instantly do 
damage. One Impreza WRX that we 
know of lost part of an exhaust valve 
this way. 

What could cause this sudden and 
catastrophic condition? Lots of things 
— from a dying fuel pump to fuel starva- 
tion during cornering. Even a couple 
of blocked injectors could cause a lean 
condition. It’s not the complete answer 
— there are some conditions that the 
meter won’t register. However, in most 
situations, it will act as an important 
warning that things aren’t right. 

The lean alarm works by also moni- 
toring the voltage signal coming from 


‘the load sensor — usually the airflow 
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Fig.1: the circuit is based on an LM3914 dot/bar display driver IC. This accepts the signal from the oxygen sensor and 
directly drives a 10-LED display. Op amps IC2a & IC2b and their associated components (including Q2 and the piezo 
buzzer) provide the “lean-out” alarm feature. 


meter. Most airflow meters have an 
analog output voltage that rises with 
engine load, being around 1V under 
light loads (eg, at idle) and close to 5V 
under high loads. If the output volt- 
age from the airflow meter is high, the 
meter knows that the engine load must 
also be high. 


LED indicators 


But what about the main section of 
the Smart Mixture Meter — the LEDs? 
How do they work? 
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In broad terms, the oxygen sensors 
in most cars have an output voltage 
that varies between 0-1V, with higher 
voltages indicating richer mixtures. 
The meter lights one LED for each 
tenth of a volt coming from the sen- 
sor, so at 0.1V the far end red LED will 
be on, at 0.2V the next red LED will 
light up and so on. This doesn’t give a 
precise indication of air/fuel ratio (see 
the “Air/Fuel Ratio Measurement and 
Oxygen Sensors” panel for the reasons) 
but in practice, it’s still very useful. 





So the oxygen sensor voltage is con- 
stantly displayed by means of the LEDs 
and if the oxygen sensor output voltage 
is low (ie, there is a lean mixture) at the 
same time as the airflow meter output 
is high (ie, a high engine load), the on- 
board piezo buzzer sounds. 

However, most of the time (we hope 
all of the time!), you won’t have to 
worry about alarms sounding — instead 
you’ll be able to glance at the dancing 
LED as you drive along. Dancing? 

Won’t the illuminated LED stay 
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One of the most common causes of 
turbo engine damage (along with 
detonation) is a high load lean-out. 
That’s what happened to this Impreza 
WRX motor — and in just a moment 
part of an exhaust valve was gone. 
[Michael Knowling] 


The exhaust gas oxygen sensor 
delivers a mixture strength signal 
than can be monitored by the 10-LED 
Smart Mixture Meter. All cars made 
in at least the last 15 years use an 
oxygen sensor. [Bosch] 


constant if the air/fuel ratio isn’t 
changing? 

One of the beauties of the meter is 
that it will show when the ECU is in 
closed loop operation, with the mix- 
tures hovering around 14.7:1. This 
air/fuel ratio — called stoichiometric 
—allows the catalytic converter to work 
best, so at idle and in constant-speed 
cruise, the air/fuel ratio will be held 
around this figure. 

To achieve this, the ECU monitors 
the oxygen sensor output. If the mix- 
tures are a bit richer than 14.7:1, it 
leans them out a little. Conversely, if 
the mixtures are a bit leaner than 14.7: 
1, it makes them slightly richer. 

This constant cycling of mixtures 
around the 14.7:1 point is called 
“closed loop” and will cause the lit 
LED to dance back and forth across 
the meter — as much as two or three 
LEDs either side of centre. 

When some people see the LEDs 
flashing back and forth in closed 
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loop operation, they quickly decide 
that the meter is useless. After all, 
the indication is “all over the place”! 
However, it’s showing the very fast 
oscillations that are actually occur- 
ring in the mixture. By contrast, most 
aftermarket tail-pipe air/fuel ratio me- 
ters aren’t sensitive enough to “see” 
this behaviour. 

Closed loop operation does not occur 
in the following driving conditions: (1) 
during throttle lift-off; (2) when the 
engine is in warm-up mode; and (3) at 
wide throttle openings. At these times, 
the ECU ignores the output of the oxy- 
gen sensor, instead picking the injector 
pulse widths solely on the basis of the 
data maps programmed into it. 

When the throttle is opened wide, 
the air/fuel ratio becomes richer, hold- 
ing at that level. For example, the green 
LED second from the end may light and 
stay on. If you accelerate even harder, 
then the very end green LED may light. 
On the other hand, back right off and 
it’s likely that all the LEDs will go out. 
That’s because the injectors have been 
switched off on the over-run and the 
air/fuel ratio is so lean that it’s off the 
scale. Watching the behaviour of a 
LED mixture meter really is a fasci- 
nating window into how an ECU is 
operating! 

The mixture meter is also a vital 
tool when undertaking engine modi- 
fications. For example, if a particular 
LED lights at full throttle before and 
after making engine modifications 
(eg, to increase power), then you can 
be fairly confident that the mixtures 
haven’t radically changed (under the 
same conditions, that is). Conversely, 
if the lit LED shifts two along after the 
modifications have been done, you 
can be fairly sure that the mixtures 
are different! 

A word of warning though — the 
Smart Mixture Display shouldn’t be 
relied on when making major engine 
modifications and/or working on ex- 
pensive cars, 

In summary, fitting the Smart Mix- 
ture Display to your car has three major 
benefits — you can roughly track your 
mixtures in real time, you can see 
the operating modes of the ECU and 
you can be warned if there is an un- 
expected catastrophic high-load lean 
out. Sounds good to us! 


How it works 


OK, let’s take a look at the circuit 
details — see Fig.1. IC1 is an LM3914 


dot/bar display driver. In dot mode, it 
drives the LEDs so that as the voltage 
at its pin 5 input increases, it progres- 
sively turns on higher LEDs. For exam- 
ple, at the lowest input voltage, LED1 
is lit. At midrange voltages, LED4 or 
LED5 might be lit and at the highest 
input voltage, LED10 will be lit. 

Trimpots VR1 and VR2 set the 
voltage range for the LED display. 
Normally, VR2 is set so that its wiper 
is at ground and VR1 is set so that its 
wiper is at 1V. Thus, the LED display 
covers a 0-1V range which is the nor- 
mal output variation of an automotive 
oxygen sensor. 

The LED brightness is set by the total 
resistance from pin 7 to ground and we 
vary this to dim the LEDs in darkness. 
In bright light, the Light Dependent 
Resistor (LDR1) is a low resistance 
and this provides current to the base 
of transistor Q1 which switches it on to 
set the LED brightness at maximum. 

Conversely, in darkness, LDR1 is a 
high resistance and so transistor Q1 
is off. This sets the LED brightness to 
minimum. 

Trimpot VR3 adjusts the dimming 
threshold. If it’s set fully clockwise 
(ie, to minimum resistance), the LEDs 
will be dimmed at a relatively high 
ambient light level. As VR3’s wiper 
is rotated anticlockwise, the dimming 
begins at progressively lower ambient 
light levels until eventually, the LEDs 
are at maximum brightness in normal 
daylight. 

Op amps IC2a and IC2b are used as 
comparators to monitor the load and 
oxygen sensor signals respectively. 
As shown in Fig.1, IC2b monitors the 
oxygen sensor signal at its non-invert- 
ing input (pin 5), while VR4 and its 
associated 10kQ series resistor set 
the voltage at the inverting input (pin 
6). If the oxygen sensor signal level 
is below the voltage on the inverting 
input, then IC2b’s output (pin 7) goes 
low and lights LED11. 

Comparator IC2a operates in reverse 
fashion. It monitors the load signal at 
its inverting input (pin 2), while VR5’s 
wiper sets the threshold for the non-in- 
verting input (pin 3). Ifthe load voltage 
is above the level set by VR5, pin 1 of 
IC2a goes low and LED12 lights. 

When the outputs of IC2a and IC2b 
are both low, transistor Q2 is switched 
on due to the base current through 
5.6V zener diode ZD4 and the 2.2kO 
resistor to ground. Q2 then drives the 
piezo buzzer. 
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+12V IN 
OV (GND) 


Now consider what happens if one 
of IC2’s outputs goes high — ie, if the 
oxygen sensor signal goes above VR4’s 
wiper or if the load input signal goes 
below the VR5’s wiper. In that case, 
ZD4’s anode is pulled high via either 
diode D2 or D3 (depending on which 
op amp output is high). This causes 
transistor Q2 to turn off and so the 
alarm stops sounding. 

This means that the outputs of IC2a 
& IC2b must both be low for Q2 to 
switch on and sound the alarm. 

Note the 1MQ input resistors in 
series with the oxygen sensor and 
load inputs. These prevent loading of 
the circuits they are connected to and 
ensure that the car’s ECU operation is 
not affected in any way by the addi- 
tion of the Smart Mixture Display. The 
associated 10nF capacitors to ground 
are included to filter voltage transients 
on the inputs. 

Power for the circuit is derived 
from the vehicle’s +12V ignition 
supply. Diode D1 prevents damage 
if the battery supply connections are 
reversed, while the 10Q resistor and 
470uF capacitor provide decoupling 
and filtering. As a further precaution, 
16V zener diode ZD1 is included to 
prevent voltage spikes from damag- 
ing the ICs. 


Construction 

The Smart Mixture Meter is straight- 
forward to build, with all the parts in- 
stalled on a PC board coded 05104041. 
Fig.2 shows the assembly details. 

Begin the assembly by installing 
the wire links and resistors first. Ta- 
ble 1 shows the resistor colour codes 
but it’s advisable to check each one 
with a digital multimeter as well, as 
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Fig.2: this diagram 
shows where each — 
of the components 
is placed on the 
main PC board. 
Use this diagram, 
the photos of the 
completed board 
and the parts list to 
help you assemble 
it correctly. 





The assembled PC board should look like this! Make sure that you observe the 
orientation of the 12 LEDs, two ICs, seven diodes and the electrolytic capacitor. 
Our prototype has rectangular LEDs for the mixture display but round ones are 
generally easier to mount in a panel. They can also be mounted remotely from 
the PC board to make it easier to package the meter in your car. Note that the 
LDR must be able to see ambient light, otherwise it won’t work! 


some of the colours can be difficult to 
decipher. 

The diodes, capacitors and trimpots 
can go in next, along with the two ICs. 
Follow these with the two terminal 
blocks and the piezo buzzer. Make 
sure that you install the polarised 
components the correct way around. 
These parts include the diodes, ICs, 
transistors, piezo buzzer and the 470uF 
electrolytic capacitor. Follow the over- 
lay diagram and the photo closely to 
avoid making mistakes. 

Finally, install the LDR and the 
LEDs. The LDR can go in either way, 


but the 10 bargraph LEDs must all be 
installed with their anodes (the longer 
of the two leads) to the left. LEDs 11 
& 12 are installed with their anodes 
towards the top — see Fig.2. 

Note that you can use high intensity 
LEDs if you want but because these are 
more directional, they may in fact not 
be any easier to see than normal LEDs. 
You may also used round or rectangu- 
lar LEDs — the choice is yours. 

We used rectangular LEDs in our 
prototype for the 10-LED mixture 
display and these were installed with 
their leads bent through 90°, so that 
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| “"FHE TOPIC OF measuring the voltage 
# output of an oxygen sensor to quantify 
the air/fuel ratio is surrounded by misin- 
| formation. This is especially the case when 
| people are attempting to perform critical 
tuning of modified engines while working 
within a budget that calls for the use of a 
} low cost sensor. 
| Most exhaust gas oxygen sensors have 
an output voltage of approximately 0-1V, 
depending on the mixture strength (or 
air-fuel ratio). In most cars, the oxygen 


UD 


ats SERN 





} sensor is used in a closed loop process 
} to maintain an air/fuel ratio of about 14.7: 
I 1 (“stoichiometric”) during idle, light 
} load and cruise conditions. In this way, 
§ emissions are reduced and the catalytic 
| converter works most effectively. 

i However, this project attempts to quan- 
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Fig.3: the output voltage from an 
oxygen sensor changes rapidly as 

the air/fuel ratio passes through 
14.7:1. The degree to which the 
response curve flattens on either side | 


of this ratio determines how useful 
the sensor is at measuring mixture 
strengths away from 14. 7 1. [Ford] | 
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Fig.4: the operating temperature 
dramatically affects the output of 
an oxygen sensor. Sensors mounted 
close to the engine are particularly 
affected by temperature variations. 
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tify air/fuel ratios on the basis of the sensor 
output, which can be well away from the 
stoichiometric point. Commercially avail- 
able air/fuel ratio meters utilising oxygen 
sensors - now widely used in automotive 
workshops — do the same thing. However, 
they use what are known as “wide-band” 
sensors, as opposed to the “narrow-band” 
sensors used in nearly all cars. 

So what are the performance differences 
when it comes to wide-band sensors and 
can narrow-band sensors still be used to 
provide useful information? 

The most common type of oxygen sen- 
sor is the zirconium dioxide design. In this 
sensor, part of the ceramic body is located 
such that exhaust gases impinge onit. The 
other partis located so that it has access to 
the atmosphere. The surface of the ceramic 
body is provided with electrodes made ofa 
thin, gas-permeable layer of platinum. 

Above about 350°C, the ceramic mate- 
rial begins to conduct oxygen ions. If the 
proportions of oxygen at the two ends of 
the sensor differ, a voltage proportional to 
the difference in the oxygen concentrations 
is generated. The residual exhaust gas oxy- 
gen component is largely dependent on the 
engine’s instantaneous air/fuel ratio—thus 
the output voltage of the sensor can be 
correlated with the air/fuel ratio. 

Fig.3 shows the typical output charac- 
teristic of a zirconia oxygen sensor. As can 
be seen, the output voltage varies rapidly 
either side of the 14.7:1 stoichiometric 
point. This is the characteristic curve 
Output of a narrow-band oxygen sensor, 
as used in most cars. What is generally 
not realised is that a so-called wide-band 
sensor also has a very similar output, with 
just a little more linearity in its response at 
both ends of the air/fuel ratio scale! 

In addition to the air/fuel ratio, the output 
voltage of a sensor is heavily dependent on 
its temperature. At very low temperatures 
— below about 350°C — the ceramic mate- 
rial is insufficiently conductive to allow the 
sensor to function correctly. As a result, 
the output signal of a “cold” sensor will 
be either non-existent or incorrectly low 
in voltage (note: the minimum operating 
temperature varies a little from sensor to 
sensor). 

To overcome this problem, a resistive 
heating element is often placed inside the 
sensor to quickly bring it up to minimum 
operating temperature. Once this occurs, 
the heater is the usually switched off, with 
the flow of exhaust gases then responsible 
for heating the sensor. 




















The temperature of the sensor has a 
major bearing on the output voltage, even 
inthe normal working range of 500-900°C. 
Fig.4 shows the change in output voltage 
characteristics of a sensor when it is at 
550°C, 750°C and 900°C. (Note that here 
the air/fuel ratio is expressed as Lambda 
numbers — Lambda 0.75 is an air/fuel ratio 
of 11:1). 

As can be seen, temperature variations 
can cause the output signal to vary by as 
much as one third of the full scale! Itis also 
important to note that as the temperature 
of the sensor increases, its reading for the 
same air/fuel ratio decreases. Specifically, 
one tested sensor had an output of 860mV 
at 900°C, which corresponds to an air/fuel 
ratio of 11:1 (which is very rich). The same 
output voltage at 650°C would indicate an 
air/fuel ratio of 14:1 (ie, much leaner). 

The temperature of the sensor also has 
a major effect on its response time. The 
response time for a voltage change due to 
a change in mixture can be seconds when 
the sensor is below 350°C, or as short as 
50ms when the sensor is at 600°C. 

These temperature-dependent varia- 
tions occur in all zirconia-based oxygen 
sensors — wide-band and narrow-band. 

So where does this leave us when we 
want to source a cheap sensor for use in 
measuring air/fuel ratios during tuning? 
First, an oxygen sensor which still has a 
variation in output well away from stoi- 
chiometric is required. Once that sensor 
is found, its temperature should be kept as 
stable as possible, while being maintained 
above 350°C during the testing. 

As part of a general research project 
into the characteristics of common oxygen 
sensors, mechanic Graham Pring (a modi- 
fication enthusiast) and the author (Julian 
Edgar) conducted an extensive series of 
tests on professional air/fuel ratio meters 
and sensors, both (supposedly) wide- 
band and narrow-band. We found that 
there were major variations between 
the readings of professional air/fuel ratio 
meters and that the use of a slightly used 
sensor could make a dramatic difference 
to the reading. 

In short, when using zirconia oxygen 
sensors away from stoichiometric ratios, 
the professional meters were often not ac- 
curate to even one full ratio, let alone the 
one-tenth of a ratio shown on the digital 
displays. 

The best low-cost probe that we found 
was the heated NTK-manufactured Ford 
E/TF-9F472 DA sensor, which gave excel- 
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Fig.5: this diagram shows the relationship between the air/fuel ratio and the 
voltage output at different exhaust gas temperatures for the heated Ford E7TF 
9F472 DA oxygen sensor (the best low-cost sensor we have found). This sensor 
is sufficiently wide-band that it can be used in conjunction with a digital 
multimeter to give a more accurate indication of mixture strength than is 


achievable with the 10-LED meter. 


lent results, even when compared with a 
new Bosch wide-band sensor. The E/TF 
9F472 DA is the standard sensor from 
the Australian Ford Falcon EA, EB and 
ED models. 

To gain the best results from this sensor, 
itshould be mounted at the tailpipe with its 
12V heater active. Any testing should be 
consistent in approach so that the actual 
temperature of the sensor (due to both 
the internal heater and the exhaust gas) 
remains similar during each procedure. For 
example, the same warm-up and engine 
loading sequence should be undertaken for 
each test. By using the Ford sensor in this 
way, results are sufficiently accurate and 
a fast-response multimeter can be used 
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to monitor the sensor output. However, § 


realistically, an air/fuel ratio accuracy of 
only about 1-1.5 can be expected. 

With this warning kept in mind, Fig.5 
gives an indication of the response curves 
of the Ford sensor, measured at three dif- 
ferent exhaust gas temperature ranges: 
250-300°C, 300-450°C and 450-650°C. 

However, tapping into the car’s stand- 
ard oxygen sensor and using the 10-LED 
Smart Mixture Display as described in the 
main text will still give data that is very 
useful. In fact, the lack of a digital readout 
is actually an advantage, as it stops people 
putting too much faith in numbers which 
in all likelihood are not accurate to even 
a full ratio. 


Goes ead caneMaiaal The temperature of 


the exhaust reduces 
as it gets further 
from the engine. 

As this computer 
simulation shows, 
by the time it 
reaches the tail- 
pipe it is typically 
only at about 200°C 
whereas close to the 
exhaust valves, the 
gas temperatures 
can be over 800°C! 
[Network Analysis] 
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Pop Ld1 Cond GeO Duet OF 


1 PC board, code 05104041, 
121 x 59mm 

1 plastic case, 130 x 68 x 42mm 

~ 2PC mount 2-way screw termi- 

nals with 5mm pin spacing 

1 12V piezo alarm siren with 
7.6mm pin spacing 

1 Light Dependent Resistor 
((Jaycar RD3480 or equiv.) 
(LDR1) 

1 100mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 LM3914 display driver (IC1) 

1 LM358 dual op amp (IC2) 

2 BC327 PNP transistors 
(Q1, Q2) 

3 16V 1W zener diodes (ZD1- 
ZD3) 

1 5.6V 400mW zener diode (ZD4) 

1 1N4004 1A diode (D1) 

2 1N914 diodes (D2,D3) 

45mm red LEDs (LED9-12) 

2 5mm yellow LEDs (LED1,2) 

6 5mm green LEDs (LED3-8) 


Capacitors 
1 470uF 16V PC electrolytic 
2 10nF (.01uF) MKT polyester 


Trimpots 

1 200kQ horizontal trimpot (VR3) 

2 100kQ horizontal trimpots 
(VR4,VR5) 

2 5kQ horizontal trimpot 
(VR1,VR2) 


Resistors (0.25W, 1%) 
2 1MQ 3 2.2kQ 
1 220kQ 2 680 
4 10kQ 1 10Q 





they were in line with the edge of the 
PC board — see photo. Alternatively, 
you can mount the LEDs vertically so 
that they later protrude through a slot 
(or a row of holes in the case of round 
LEDs) in the lid of the case. Another 
alternative is to use round LEDs which 
are mounted remotely from the board, 
to mimic the response curve of the oxy- 
gen sensor — see photo. 

It’s up to you what type of case you 
mount the PC board assembly in. As 
it stands, the board is designed to clip 
into a standard plastic case measuring 
130 x 68 x 43mm. Note that if your car 
is very noisy, you may want to mount 
the piezo buzzer external to the box 
— or even fit a louder one. The buzzer 
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ike this Ford XR6 Turbo are especially vulnerable to engine damage if 


the mixtures go lean under load. The Smart Mixture Meter sounds an alarm 
the instant there is a high-load lean-out, allowing the driver to back off. 


can draw up to 60mA without causing 
any problems to the circuit. 
Fitting 

You will need to make four wiring 
connections to your car. It’s easiest to 
do that at the ECU, so you will need 
to have a wiring diagram showing the 
ECU pin-outs. The four connections 
are: 
(1). +12V ignition switched; 
(2). chassis (OV); 





TE 


(3) oxygen sensor signal; and 
(4) airflow meter signal. 

Use the car’s wiring diagram to find 
these connections and then use your 
multimeter to check that they’re cor- 
rect. For example, when you find the 
+12V supply, make sure that it switch- 
es off when you turn off the ignition. 
In addition, you have to confirm that 
there is a fluctuating signal in the 0-1V 
range on the oxygen sensor lead (the 
car will need to be fully warmed up) 


PSS 


ager 


Fig.6: this is the full-size etching pattern for the PC board. 
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Table 1: Resistor Colour Codes 


4-Band Code (1%) 

brown black green brown 
red red yellow brown 
brown black orange brown 
red red red brown 

blue grey brown brown 
brown black black brown 





and that the signal coming from the 
airflow meter rises when the throttle 
is blipped. 

Note that the OV connection for the 
Smart Mixture Meter should be made 
at the ECU. 


Setting up 

The step-by-step setting up proce- 
dure is as follows: 

(1). Make sure that the “High” trim- 
pot (VR1) is set fully clockwise and 
that the “Low” trimpot (VR2) is fully 
anticlockwise. 

(2). Start the car, let the oxygen sen- 
sor warm up and confirm that the LED 
display shows one illuminated LED. It 
will probably move around, perhaps 
quite quickly. 

(3). Go for a drive and briefly use full 
throttle. The end yellow LED should 
light up. Back off sharply —the end red 
LED should light and then the display 
should blank for a moment before re- 
suming normal operation (ie, the over- 
run injector shut-off is visible). 

(4). Check that the illuminated LED 
travels back and forth when the engine 
is at idle (ie, the engine is in closed 
loop mode). 


Adjusting the display to suit 
your oxygen sensor 

(1). If the end yellow LED never 
lights, even at full throttle, adjust VR1 
so that it lights when the mixtures are 
fully rich. 

(2). In closed loop, the moving LED 
should move back and forth around 
the centre LED. If the oscillations are 
all down one end after adjusting VR1, 
adjust the “Low” pot (VR2) again to 
centre the display. 


Adjusting the Lean Alarm 

(1). Adjust the Load Threshold pot 
(VR5) until LED12 comes on at reason- 
ably heavy loads. For example, in a 
turbo car, the pot should be set so that 
LED12 first lights when there’s a little 
boost showing on the gauge. 


5-Band Code (1%) 

brown black black yellow brown 
red red black orange brown 
brown black black red brown 
red red black brown brown 

blue grey black black brown 
brown black black gold brown 
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remotely from the PC board. Note how the owner has chosen to arrange the 
LEDs to mimic the response curve of the sensor. This is a great approach if there 
is sufficient room available. [Michael Knowling] 


(2). Adjust the Oxygen Level Thresh- 
old pot (VR4) until LED11 comes on 
for what would be regarded as a lean 
condition at the above load; eg, so that 
LED11 lights when the unit is showing 
the last green LED (LED8) before the 
red (LED9). 

(3). When LEDs 11 & 8 come on to- 
gether, the alarm sounds. If this occurs 
when there’s no obvious problem, ad- 
just VR4 until the alarm just no longer 
sounds when running high loads. 


Adjusting the dimmer 


(1). Turn the dimmer sensitivity 
pot (VR3) until the display dimming 
matches your preferences — clockwise 
will give a brighter display at night (so 
you need to cover the LDR to simulate 
night when you're setting it!). sc 





In some cars, this meter simply 
won't work and there can be several 
reasons for this. 

First, it needs an oxygen sensor 
that outputs a voltage between 0-1V, 
with higher voltages corresponding 
to richer mixtures. The vast major- 
ity of cars produced over the last 
15 years use this type of sensor but 
there are exceptions, so be. sure to 
use your multimeter to check the 
oxygen sensor output signal before 
buying a kit. 

Second, the car must use an 
airflow meter with an output voltage 
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In this installation, round LEDs have been used for the mixture display, mounted 
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_ Air/Fuel Ratio _ 











The ratio of the mass of air to the 
mass of fuel is the most common 
method of describing the mixture 
strength. So an air/fuel ratio of 13:1 
means that there is a mass of 13kg 
of air mixed with 1kg of fuel. 

} However, sometimes mixture 

| strength is quoted as a Lambda 

} (or excess air) value (A). This is 
defined as the air/fuel ratio divided 
by the stoichiometric ratio (ie, on 
typical road fuels, 14.7:1). So an 
air/fuel ratio of 12:1 (rich) is 0.82 
Lambda (12/14.7 = 0.82). 


_ Uhh, Ohhhh - Check Your Car First! 


varying between about 1-5V, with 
the higher voltages corresponding to 
higher engine loads. However, some 
airflow meters use a frequency output 
signal and this circuit won’t work with 
that type of design. Also, in non-turbo 
cars using a MAP sensor, the sen- 
sor voltage will go high whenever the 
throttle is snapped open. This may 
cause false alarms, as the air/fuel 
ratio won’t immediately go rich. 

By contrast, this design should be 
fine in turbo cars using a MAP sensor. 
Again, check the output of the load 


sensor with a multimeter first. 
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Pt.2: By BOB PARKER 


Last month, we described 
the circuit operation of the ESR 


© identify 






Meter Mk.2. This month, we describe how 
to build, calibrate and use this very handy 
test instrument. There’s also a complete 
section on troubleshooting, in the unlikely 
event that you strike trouble. 


VEN IF THE ESR Meter’s op- 
E eration seems complicated, at 

least it’s easy to build. As you 
can see in the photos, all the compo- 
nents except for the battery holder, test 
sockets and the pushbutton switch are 
mounted on a single PC board. This in 
turn is attached to the front panel using 
spacers and machine screws. 

The very first thing to do is glue 
the display window to the inside of 
the front panel, using a few drops of 
an adhesive such as contact cement 
around its edges. This can then be put 
aside to dry while you assemble the 
PC board. 
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Although a high-quality, solder- 
masked PC board is supplied, it’s still 
wise to check it for defects. To do this, 
illuminate the component side with a 
bright light and examine the copper 
side very carefully — preferably with 
a magnifier — for any hairline fractures 
in the tracks. Check also for any solder 
“whiskers” or bridges and pay particu- 
lar attention to any tracks which pass 
between IC socket pads, where such 
defects tend to congregate and hide. 

Because of the need to make it fit into 
a compact plastic case, the PC board is 
tightly packed and the solder pads are 
quite small. The last thing this circuit 























ESR Meter 


SILICON CHIP 


Typical readings for good capacitors 


needs is solder bridges and bad joints, 
so be very careful with your soldering. 
Always lift the iron vertically from a 
just-soldered joint and never wipe 
it sideways as so many constructors 
seem to do! 

Construction is easiest if you begin 
by installing the resistors and diodes 
first. Note that the kit for the Mk.2 
version contains all 1% resistors. 
It’s notoriously difficult to correctly 
identify the colour bands on these, so 
check each one’s value with an ohm- 
meter before soldering it to the board. 
Table 1 will help you select the resistor 
values prior to checking. 

The larger components can now all 
be installed. These parts include crys- 
tal XTAL1, the electrolytic capacitors, 
trimpots VR1 & VR2, the transistors, 
and the sockets for the LED displays 
and IC2 & IC3. 

Note particularly that the 7-segment 
LED displays and LEDs are mounted 
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on a 28-pin IC socket. Make sure that 
this socket is flat on the PC board be- 
fore soldering its pins, otherwise the 
displays will foul the Perspex window 
when you later attempt to fit the front 
panel. 

As usual, take care with the orienta- 
tion of the polarised components; ie, 
the electrolytic capacitors, diodes and 
transistors. You should also make sure 
that the different transistor types all go 
in their correct places. Don’t install the 
socketed parts just yet, though. 

Once everything’s on the PC board, 
hold the component side up to a 
bright light and carefully check for 
any solder bridges or other problems. 
In particular, check for light shining 
through the holes of unsoldered joints 
(this has been another common cause 
of problems with this kit). 


LED displays 

Now for the LEDs and the 7-segment 
LED displays. First, cut the leads of the 
two decimal point LEDs down to about 
8mm-long, then gently push them into 
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Fig.6: install the parts on the PC bo 
here but don’t install IC2 or IC3 until after the 


initial checks described in the text have been made. 


their places in the 28-pin socket. Make 
sure that they are correctly oriented; 
ie, the flat side of each LED must go 
to the right — see Fig.6. 

Next, insert the two 7-segment 
displays, ensuring that their decimal 
points are at the bottom and that they 
are properly seated. It might be neces- 
sary to snip a bit off their leads to get 
them to sit flat on the socket. 


External wiring 


When all the components are on 
the board, solder two 150mm lengths 
of hookup wire to the battery pads on 
the PC board - red to “+” and black 
to “-”. 

The pushbutton switch terminals 
and test lead sockets are quite close 
to the PC board once everything has 
been mounted on the front panel. Asa 
result, you can connect them to the PC 
board using resistor lead offcuts. Al- 
ternatively, you can use short lengths 
of the supplied hookup wire. 

Solder these leads to the PC board 
now but don’t connect them to the 





switch or test sockets for the time 
being. 


Initial checks 


With IC2 and IC3 still out of their 
sockets, connect the supply leads to 
the batteries (or a 9V DC power sup- 
ply), with a milliammeter in series 
with one of the supply leads. 

Initially, you shouldn’t see any 
current being drawn. Now short the 
pushbutton switch wires (the right- 
hand ones when looking at the front) 
and check that the current drawn is 
now about 6mA. If it’s significantly 
higher or lower, start looking for as- 
sembly errors (component placement 
errors, missed solder joints and solder 
splashes). 

Assuming the current checks OK, 
connect the negative lead of a voltme- 
ter to the negative battery lead, then 
check that there’s +5V on pin 5 of IC2’s 
socket and on pin 16 of IC3’s socket. 

If everything’s OK to here, discon- 
nect the 9V supply and the milliam- 
meter. That done, discharge any static 
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<———— 51 PUSHBUTTON 
(BEHIND SOCKETS) 


Fig.7: the PC board is attached to the underside of the front panel using 15mm-long tapped spacers, flat washers 


and M3 x 6mm machine screws. 





electricity you may have accumulated 
by touching something earthed, then 
install IC2 (Z86E0412PSC) and IC3 
(4094) in their sockets. Double-check 
to ensure that these are both oriented 
correctly — their indented pin 1 ends 
are to the left. 

Next, set both VR1 and VR2 to 
their mid-range positions, then sepa- 
rate the pushbutton switch leads and 
reconnect the 9V supply. Now short 
the pushbutton leads again and keep 
them shorted. 

At this point, you should see 
something on the 7-segment LED dis- 
plays, preferably “-” on the lefthand 
one. After five seconds, the displays 
should blank for a moment as the 
microcontroller does a basic check of 
the circuitry. If the next thing you see 
is “.8.8” for two seconds, it means that 
the board has passed the tests and is 
probably OK. 

However, if you see an “F” on the 
lefthand display and a digit or “A” on 
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the righthand one, the microcontroller 
has detected a problem. In that case, 
go to the “Fault Codes” panel to find 
out what to check for. 

At this point, you can mount the 
test lead sockets onto the front panel 
—see Fig.7. Note that plastic insulating 
rings are supplied with these sockets. 


This is what the underside of the 
front panel looks like, prior to 
fitting the PC board. The Perspex 
window can be secured using 
contact cement. 


Fig.8: you will 
need to make up 
this simple circuit 
to set the battery 
warning trip point 
(7V). Alternatively, 
you can use an 
existing variable 
power supply. 





As shown in Fig.7, these must be in- 
stalled between the lugs and the front 
panel, not under the tops of the sock- 
ets. Many constructors of the Mk.1 
version overlooked this and placed 
the lugs directly on the metal panel, 
thereby short-circuiting them! 

Next, mount the pushbutton switch, 
using small pliers to gently tighten the 
nut and being careful not to slip and 
scratch the panel. That done, fasten 
the standoffs to the board using 3mm 
screws, then mount the whole assem- 
bly on the front panel using the black 
countersunk 3mm screws supplied. 
If the LED displays foul the Perspex 
window, use the supplied washers 
to further space the board from the 
front panel. 

Finally, complete the assembly by 
connecting the wires to the pushbutton 
switch and test lead sockets, and by 
soldering the supply leads to the bat- 
tery holder. 


Calibration 

Now for the calibration. The step- 
by-step procedure is as follows: 
(1). Plug in the test leads, then push 
the button. You should see “-” on the 
lefthand display, indicating that the 
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Check These Fault Codes If It Doesn’t Work 


WHAT IF IT doesn’t work? In that 
case, the Mk.2 ESR Meter’s 
firmware allows the microcontroller 
to do some basic testing of the elec- 
tronics, to help you narrow down a 
problem to one area of the board. 

Before doing the self-test, it’s very 
important to first set VR1 to the cen- 
tre of its adjustment range and make 
sure that the meter’s supply voltage 
is in the range of 8.5-9.5V. 

Now switch the meter on by press- 
ing and continuing to hold the button 
down, regardless of what the displays 
are showing. After five seconds, 
they'll go blank for a moment, then 
show a test result for two seconds. 
The meter will then switch off by itself 
after you release the button. 

If everything is more or less OK, 
you'll see “.8.8” on the displays (this 
shows that all the display segments 
and decimal point LEDs are working). 
However, if the microcontroller has 
detected a major problem, it will flash 
a fault code consisting of an“F” on the 
lefthand display and a character from 
0-9 or an “A” on the righthand one. 

Experience has shown that by 
far the most common cause of ESR 
meter kits not working properly is de- 
. fective soldering. When a fault code 
directs you to a particular part of the 
circuit, carefully check (using a bright 
light and magnifier) for solder whisk- 
ers, non-soldered joints and track 
damage such as lifted solder pads. 

If you can’t see anything abnormal, 
start checking for incorrect compo- 
nents and component placement 
errors such as transistors of the 
wrong type or with their leads in the 
wrong holes. If that doesn’t show up 
anything, you might have received a 
defective componentin the kit, though 
this is very rare. 

OK, here’s a list of what the fault 
codes indicate: 

FO: Q11 is not discharging C10. 
Check around Q11 (BC338), R21 
(10kQ), R22 (470kQ) and pin 4 of 
IC2 (Z86E0412). 

F1: C10 is charging too quickly. 
Check that R22 really is 470kQ and 
that R19 & R20 are 10kQ. Make sure 
C10 is 470nF (0.47uF, code “474”). 
Check also for soldering and com- 
ponent placement problems around 
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transistors Q9 & Q10 (BC558). 

F2: C10 is charging too slowly (or 
not at all). Check around Q9, Q10 
(BC558), R22 (470kQ), R19 & R20 
(10kQ) and C10 (470nF). 

F3: Pulse amplifier output bias 
<440mV (ie, at collector of Q8). Check 
R13 (100kQ) & R14 (220kQ) for cor- 
rect values and check that D6 isn’t 
reversed. Check around Q7 (BC548), 
Q8 (BC558) and around pin 8 of IC2 
plus associated components. 

F4: Pulse amplifier output bias >1V. 
Carry out the same checks as for 
“F3” code. Check also that D5 isn’t 
reversed. 

F5: A test current source is per- 
manently on. Check area around 
Q3, Q4 & Q5 (all BC328); R5, R7 
& RY (2.2kQ); and pins 15, 16 & 17 
of IC2. 


F6: No output from pulse amplifier. 


This fault is usually due to the banana 
sockets being installed with their plas- 
tic spacers in the wrong place and 
the solder lugs touching the front 
panel, thereby short-circuiting them 
(see Fig.7). If that’s not the problem, 
check around C7 (33nF), R12 (1kQ), 
D3 & D4 (1N4002), C5 (100nF) and 
C6 (47uF bipolar). 

F7: Q3 not sourcing current. Check 
around Q3 (BC328), R5* (2.2kQ), 
R6 (10kQ) and pin 15 of IC2. 
F8: Q4 not sourcing current. 


Check around Q4 (BC328), 
R7* (2.2kQ), R8 (1kQ) and fe 
pin 16 of IC2. Se 


F9: Q5 not sourcing current.™ 
Check around Q5 (BC328), R 
(2.2kQ), R10 (100Q), IC2 pin 17. 
FA: Q6 not switching on. Check 
around Q6 (BC338), R24 (10kQ) 
and pin 1 of IC2. 

Obviously, the microcontroller 
can’t perform detailed tests on every 
component, so it’s possible that your 
meter is malfunctioning even though 
the self-testing hasn’t shown up a 
problem. 

For example, if the meter is behav- 
ing strangely, “freezing” up or giving 
absurd readings on some values of 
test resistors, the most likely cause is 
a mix-up in the values of R6 (10kQ), 
R8 (1kQ) and R10 (100Q). 

On the other hand, if the meter pro- 
duces readings but there’s something 





_ wrong with the displayed characters, 


this is almost certainly due to one 
or more solder bridges between the 
pins of the large socket holding the 
displays, or around IC3. 

If the meter doesn’t stay switched 
on when you push the button, check 
around Q2 (BC338), R3 (15kQ), R29 
(2.7kQ) and pin 2 of IC2. If it switches 
off when you short the test leads, R2 
(4.7kQ) may be the incorrect value 
or Q1 (BC328) may have a low cur- 
rent gain. 

Finally, if you can’t get the meter 
into the test mode, zero it or switch 
it off, check for solder “whiskers” 
and open 
circuits 
around 
pin 3 of 
IC2, R4 
(47kQ) 
and D2. 


ESR Meter 


Ohms 


SILICON CHIP 


you to identify the problem, there’s 
a page of fault-finding information on 
my website: 
http://members.ozemail.com.au/ 
~bobpar/esrprob.htm. 

Do a Google search for “ESR meter 
faultfinding” if you can’t find it. 

Also Ben Cook in Perth will 
get your meter working for a rea- 
sonable fee plus postage and 
handling. You can contact him at: 
benok @iprimus.com.au. 


*The R5/7/9 area of the board seems 


to be a “magnet” for solder bridges 
and whiskers. 


~~ APRIL2004— 74 
































Driving The ESR Meter Mk.2 


HE ESR METER is extremely 
simple to operate but there are a 
few precautions to follow. First, here’s 
its basic step-by-step operation: 
(1). Insert the plugs of the test leads 
into their sockets. 
(2). Press the button so the “-” symbol 
appears on the display. 
(3). Hold the test probes tightly to- 
gether — the test lead resistance is 
displayed. 
(4). With the probes still together, 
press the button again to give a 
zeroed reading of “.00”. You can repeat 
this at any time. 
(5). Measure the capacitor’s ESR (it 
should be discharged first). A read- 
ing of “-” indicates a reading greater 
than 99Q. 
(6). When you’ve finished measuring, 
press the button with the probes sepa- 
rated. The meter switches off when 
you release the button. 
(7). When the battery is getting low, 
“b” flashes once per second and the 
display dims to conserve the remain- 
ing battery capacity. 


Precautions 

(1). Beware charged capacitors: the 
very first thing to do is to make certain 
that the equipment you'll be using the 
ESR Meter on is disconnected from all 
power. Most electrolytic capacitors will 
be discharged by the circuitry around 





F YOU'RE getting the idea that it’s 

tricky to identify defective electro- 
lytics, relax! Experience has shown 
that in almost every case, a capacitor's 
ESR needs to rise to at least 10 times 
its normal value to cause a circuit mal- 
function. Often, you'll find that it’s risen 
to >30 times its normal value, or is so 
high that the meter just displays “-” 
(ie, >99Q). So, with few exceptions, 
the electrolytic capacitor(s) causing 
a fault will be very obvious. 

Its for this reason that the front 
panel figures don’t need to be ex- 
tremely accurate or complete. When 
you encounter an electrolytic whose 
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Identifying Defective Electrolytics 


them within a few seconds of the 
power being switched off. However, 
be warned that filter capacitors in 
power supplies can remain danger- 
ously charged, especially if there’s 
a fault. 

Before using the meter, make sure 
that all power supply capacitors are 
fully discharged. You can do this using 
well-insulated probes that include a 
series 100Q 5W or similar power re- 
sistor. Don’t just short the capacitors 
terminals together; it can not only 
damage the capacitor but can also 
be dangerous. 


Always allow several seconds to ° 


ensure a complete discharge. Apart 
from the risk of surprise and injury 
to you, large charged capacitors can 
seriously damage the meter. If you 
think your ESR meter might be acci- 
dentally connected to electrolytics that 
are charged to high voltages, consider 
the extra protection idea described in 
the “Optional Modifications” panel. 

(2). Watch out for interference: the 
meter can produce unsteady indica- 
tions if its test leads pick up strong 
horizontal deflection signal voltages. 
To avoid this, be sure to keep it away 
from operating (CRT) TVs and moni- 
tors when making measurements. 

(3). Use straight test leads: don’t 
use self-retracting “curly” test leads 
with your meter. Their inductance can 






value or voltage isn’t on the chart, 
it's sufficient to assume that its ESR 
should be similar to that of a capacitor 
adjacent to it on the chart. 

If you have any doubts, it’s best 
to compare the meter’s reading ona 
suspect capacitor with that of a new 
capacitor of the same value and volt- 
age rating. 

Note that the electrolytics which 
fail are often the ones that are close 
to heat-generating components such 
as power semiconductors and resis- 
tors, so check these first. It will save 
time if you mark each good capacitor 
with a felt-tipped pen as you go, so 





cause measurement errors. Also, be 
very careful not to confuse the ESR 
Meter’s test leads with those from 
your multimeter! Keep them well 
separated. 


What else can it do? 


Since publication of the Mk.1 

design in 1996, I’ve received a lot 
of feedback from imaginative ESR 
Meter users regarding other uses 
for it. The full list is on my website at 
http://members.ozemail.com.au/ 
~bobpar/esrhints.htm but here are 
some of the best ones: 
(1). Resistance Measurement: as 
stated previously, this meter is really 
an AC ohmmeter with an equivalent 
test frequency of about 100kHz and 
capable of measuring non-inductive 
resistances from 0.0192 to 99Q. As 
such, it can be useful for locating 
short circuits on PC boards by show- 
ing the resistance of a copper track 
decreasing or increasing as you ap- 
proach or move away from the short. 
For example, this is useful when trying 
to identify which one in a paralleled set 
of power transistors is shorted (thanks 
Mike Diack). 

You can also make your own very 
low-value resistors by measuring 
out a length of nichrome or similar 
resistance wire to give the required 
resistance. In addition, the ESR Me- 
ter can be used to check the contact 
resistance of switches, connectors 
and relays. 


you know which ones still need to be 
checked. 


Traps to avoid 


All test equipment can produce 
misleading indications under some 
conditions and the ESR Meter is 
no different. Because it is basically 
a high-frequency AC ohmmeter, it 
can’t discriminate between a capaci- 
tor with a very low ESR and one which 
is short-circuit or very leaky. 

In general, electrolytics with high 
ESR will cause faults such as switch- 
ing power supplies losing regulation or 
failing to start, high-frequency noise 
in signal circuits, and distorted scan- 
ning waveforms in monitors and TV 
sets. In vintage equipment, they can 
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_ from their sockets before it 











Just remember that any significant 
amount of inductance will cause meas- 
urement errors. You can’t measure the 
DC resistance of a choke, transformer 


winding, video head or a roll of electri- | 


cal cable, for example. 

(2). Basic Signal Generator: the 
meter’s test signal is a 500mV P-P 
(open circuit) burst of 8us pulses at a 


2kHz rate, repeated several times per | 


second. As a result, it can be used as 
a signal source for basic checks on 
amplifiers, loudspeakers and other au- 


dio components (thanks Joe Lussy). 


Maintenance 
The meter’s readings might 
become unsteady after a 
lot of use, due to oxidation 
or loosening of the test lead 
sockets. Heavily spray 
the test lead plugs 
with contact cleaner 
of the kind which 
evaporates completely 
(eg, CRC “CO” Contact 
Cleaner), then repeatedly 
insert and withdraw them 


dries. If the test lead sockets 
have become loose, gently 
re-tighten them with long needle- 
nose pliers. 

If the test probes have developed 
a resistive layer of oxidation, give 


them a wipe with a tissue soaked in | 


tuner cleaner like CRC 2.26 or similar 


(thanks Joe Sopko). 


cause hum and low frequency instabil- 
ity (“motorboating”), etc. 

Conversely, leaky or shorted ca- 
pacitors are likely to disturb the DC 
conditions of the circuit they are in, 
producing quite different kinds of 
faults. Tests with a multimeter should 
locate these. That said, in several dec- 
ades of working on electronic gear, 
I’ve encountered less than a dozen 
shorted electrolytics but hundreds 
with high ESR)! 

If you find an electrolytic giving an 
ESR reading which seems too good 
(low) to be true, disconnect it from 
the circuit and measure its resist- 
ance with an ohmmeter — it might be 
short-circuit. In fact John Robertson 
from “John’s Jukes” in Canada found 
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meter is seeing an ESR/resistance 


that’s greater than its maximum read- 
ing of 99Q. 

(2) Short the test leads together. The 
meter will display their resistance, 
typically 0.2-0.5Q. Pushing the but- 
ton again with the leads shorted 
should change the display to “.00” as 
the meter zeros out their resistance. 


that a cheap digital multimeter on a 
low ohms range can be connected in 
parallel with the ESR Meter without 
them disturbing each other. Doing 
this allows the multimeter to show up 
those rare shorted electrolytics while 
you simultaneously check the ESR. 
In some circuits such as in com- 
puter motherboards, switching power 
supplies and TV/monitor deflection 
stages, electrolytic capacitors are 
connected directly in parallel. In that 
case, a good capacitor can make the 
ESR of a (parallel) bad one appear 
to be much lower than it really is. You 
need to be aware of the circuit your 
suspect capacitor is in and discon- 
nect it from circuit before making a 
measurement if necessary. 


The 6 x AAA-cell battery holder 
is secured to the bottom of the 
case using double-sided foam 
tape. 


However, it’s normal for this reading 
to change a bit, due to variations in 
contact resistance between the probes 
(remember that we’re measuring hun- 
dredths of one ohm!). 

(3) Connect the supplied 68Q 1% 
calibration resistor to the probes and 
carefully adjust VR2 until the meter 
reads “68”. That done, check that it 


Beware Of Good ESR With 
Reduced Capacitance! 


There’s one more failure mode that 
you need to be aware of: when the 
ESR remains perfectly OK but the | 
capacitance has dropped by a large 
amount. This is apparently quite rare | 
but when it does happen, itcancause | 
a lot of confusion 

lf your ESR Meter shows that all | 
the electrolytics seem OK but some | 
strange faultis still present, try discon- | 
necting and checking each capacitor 
in turn with a capacitance meter. Alter- 
natively, you could try temporarily con- 
necting new capacitors in parallel with 
any suspect units (after turning the 
power off and discharging them). 
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Optional Modifications 


Heavy-duty protection 

To provide greater protection against connection to charged electrolytics, 
some kit builders have connected an inverse-parallel pair of 1N5404 (or 
similar) high-power diodes between the test lead sockets. So if you’re the 
kind who’s likely to connect the meter to the 120uF input filter capacitor of a 
240V-powered switching power supply without checking that it’s been properly 
discharged, this modification is for you. 

Reportedly, this protects the meter quite well, although it can result in 
the probe tips being blown off by large charged capacitors. The resulting 
surge current can also damage the charged capacitor and the power diodes 
themselves. However, without the diodes, the resulting >600A current spike 
destroys the microcontroller (IC2) and damages C6. 


Improving battery life 

If you'd like to get even more battery life out of the meter (and are feeling 
a bit adventurous), you can replace IC1 (78L05) with an LP2950CZ-5.0 and 
replace R26 (10kQ) with a 27kQ resistor. That done, adjust trimpot VR1 so 
that the low battery warning triggers at 5.6V instead of the original 7.0V. 
(Thanks to G. Freeman, South Australia for this idea which was published in 
the August 1998 issue of “Electronics Australia” magazine). 


Disabling automatic switch-off 
If you’d like to power the meter from an external 9V DC supply and have it 


_ operating continuously, just disconnect one end of R25 (47kQ). This disables 
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the automatic switch-off function but note that the low battery warning will no 
longer work if you do this. 

Of course, you can easily reconnect R25 if you change your mind in the 
future. 

For more modifications, including a buzzer to help you discriminate be- 
tween good and bad electrolytics without having to look at the meter, go to my 
ESR Meter Hints web page at http://members.ozemail.com.au/~bobpar/ 
esrhints.htm 





reads the supplied 5.6Q calibration 
resistor reasonably accurately. 


1 Battery warning setup 


Skip this bit if you disabled the au- 
tomatic switch-off function by leaving 
one lead of R25 disconnected (see the 
“Optional Modifications” section). 

This adjustment is easiest if you 
have access to a variable DC power 
supply. If not, you’ll need to tempo- 
rarily build the little circuit shown in 
Fig.8. The adjustment procedure is as 
follows: 

(1). With the meter off, unplug the test 
leads and turn VR1 fully anti-clock- 


_ wise (as viewed from the copper side 


of the PC board). 
(2) Adjust the supply voltage to 7.0V, 


_ then switch the meter on. 


(3). Slowly turn VR1 clockwise until 
the display brightness suddenly drops 
slightly and the “b” battery warning 
indication begins flashing on the right- 
hand display. 

(4). Turn the meter off, wind the power 
supply back up to 9V, then switch the 
meter back on and check that the bat- 
tery warning triggers when you drop 
the supply back to 7.0V. 

And that’s it! If everything went as 
planned, you can fully assemble your 
new ESR meter and start finding defec- 
tive electrolytic capacitors. But first, 
read the panel entitled “Driving The 
ESR Meter Mk.2” —it not only contains 
useful hints but list the precautions 
that must be followed as well. sc 
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Table 1: Resistor Colour Codes 


4-Band Code (1%) 

yellow violet yellow brown 
red red yellow brown 
brown black yellow brown 
yellow violet orange brown 
brown green orange brown 
brown black orange brown 
blue grey red brown 
yellow violet red brown 
red violet red brown 

red red red brown 

brown black red brown 
blue grey brown brown 
red red brown brown 
brown grey brown brown 
brown black brown brown 
blue grey black brown 
green blue gold brown 


5-Band Code (1%) 

yellow violet black orange brown 
red red black orange brown 
brown black black orange brown 
yellow violet black red brown 
brown green black red brown 
brown black black red brown 
blue grey black brown brown 
yellow violet black brown brown 
red violet black brown brown 
red red black brown brown 
brown black black brown brown 
blue grey black black brown 

red red black black brown 
brown grey black black brown 
brown black black black brown 
blue grey black gold brown 
green blue black silver brown 
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PE or PIGAXE interface 
for UNF remote control 





For those wishing to experiment with home 
automation or extensive remote control, 

the popular PICAXE chips or a personal 
computer can be interfaced with the 4-channel 
transmitters and receivers from Oatley 
Electronics, as featured in the June 2003 issue. 


By JOHN HOLLIDAY 


HE ORIGINAL Oatley Electronics 

4-channel UHF transmitter board 
had manual pushbuttons but these 
can be omitted for computer control. 
In fact, one transmitter can control 
the four channels on up to 16 sepa- 
rate remote receivers — that’s up to 64 
computer channels altogether! 

This circuit concept uses the eight 
data lines from a PICAXE18A or the 
parallel printer port of any PC. Since 
the PC situation is the more complex, I 
will limit the article to describing how 
to interface the parallel printer port of 
a PC to the transmitter. I will assume 
the reader is familiar with the article 
in the June 2003 issue. 


The circuit 


The circuit uses a quad NAND 
Schmitt trigger gate (74HC132) and 
four PNP transistors (Q2-Q5) to replace 
the four pushbuttons in the original 
design. All lines from the computer’s 
parallel port are connected via 470Q 
resistors and all have 22kQ pull-down 
resistors, to avoid damage to the NAND 
package or to IC1. 





Fig.1 shows how the four lowest 
data lines (lower nibble) are used to 
control the transmitter encoding pins 
(1-4) of IC1. So instead of these pins 
being permanently hard wired into a 
fixed encoding pattern, they are now 
under computer control. The remain- 
ing encoding pins of IC1, pins 5-8, are 
left unconnected. 

Because encoding pins 1-4 can be 
either high or low, as determined by 
DO-D3, up to 16 different combinations 
are possible, so that the transmitter can 
individually control up to 16 different 
receivers, each with its own unique 
code. 

Note that because the data lines can 
only be high or low, the “open circuit” 
condition of the transmitter security 
encoding cannot be used in this cir- 
cuit. This does result in less combina- 
tions being available but that does not 
reduce the utility of the circuit. 

Data on DO-D3 represents some 
binary number, so if we output the 
number 10 (1010 binary) using these 
four data lines, this effectively encodes 
transmitter pins 1-4 as LOW, HIGH, 


Table 1: QBASIC Code 






lowernibble = 12 

channels = 14 

uppernibble = 16 * channels 
outputdata = lowernibble + uppernibble 
OUT 888, outputdata 


‘set variable “lowernibble” to required receiver code 

‘set variable “channels” to required channel combination 
‘put channel combination into the upper nibble 
‘combine the two nibbles 

‘put the data on the data lines DO-D7 (LPT1) 


Once you know what you are doing, the above lines can be condensed into one: 
OUT 888,(12 +16*14) 
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The Oatley Electronics 4-channel UHF 
transmitter board includes an SM5023 
trinary encoder IC and a pre-built 
UHF transmitter module (mounted on 
the underside of the board). 


LOW, HIGH. Therefore a receiver with 
its corresponding decoding pins 1-4 
hard-wired in the same pattern (LOW, 
HIGH, LOW, HIGH) would accept the 
transmission of data while other 
receivers with different hard-wired 
patterns would not. 

From here on, I will identify a re- 
ceiver by the binary number (or deci- 
mal equivalent) of the hard-wired pat- 
tern of pins 1-4 on its decoding chip, 
with pin 1 being the least significant 
bit. As with the transmitter, pins 5-8 
of the decoding chip are left uncon- 
nected. 

As noted above, the four pushbutton 
switches on the transmitter (IC1) in the 
original design have been replaced by 
four BC558 transistors. Each transistor 
and its associated 10kQ base resistor 
can be conveniently installed in the 
four holes vacated by the pushbutton 
switch. Each transistor is driven by a 
NAND gate (74HC132) which in turn 
is controlled by a data line from the 
printer port. The four channels of the 


transmitter are thus controlled by the 
_ upper four data lines (upper nibble) 
_ D4-D7. 


If D4 is low, for example, the output 


' pin 3 on the 74HC132 is high and Q2 
_ is therefore off. This corresponds to 
channel A being off. If, on the other 
_ hand, D4 is high, Q2 will be on, thus 
_ turning channel A on. A similar situa- 
_ tion holds for the other three channels 
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Fig.1: the interface circuit uses a quad NAND Schmitt trigger (74HC132) and four PNP transistors (Q2-Q5) to replace 
the four pushbuttons in the original design. 


— they will be on if their data line is 
high and off if their data line is low. 
In a similar manner to the encoding 
pins, the four channels can be turned 
on in any combination by using the 
appropriate binary number output on 
data lines D4-D7. If, say, we output the 
number 7 (0111 binary) to the upper 
nibble, channels A, B and C would be 
on, while channel D would be off. 
As each individual channel is acti- 
vated by its own data line, each chan- 
nel can be thought of as the number 
represented by that data line. So chan- 
nel A alone is turned on by outputting 
“1” (0001), B alone by “2” (0010), C 
alone by “4” (0100) and D alone by “8” 
(1000). That means that the channels 
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are individually represented by the 
successive powers of 2. 

If we wanted to turn on both B and 
C but no other, we would output 6 (2 
+4=0110). If we wanted all channels 
on we would output 15 (1+2+4+8 = 
1111), while outputting 0 would turn 
all channels off. That is, to turn on a 
combination of channels, we simply 
add the numbers representing the in- 
dividual channels. ; 


Software 


Before exploring this issue, we 
might now tackle the software prob- 
lem of putting the correct data on the 
correct data line. I will illustrate this 
using QBASIC commands. First, de- 





cide which receiver is to be addressed; 
let us suppose it is the one coded 12. 
This means the lower nibble needs to 
be 12. Next, decide which channels 
on receiver 12 need to be turned on; 
channels B, C and D, say. This means 
the upper nibble needs to be 14. The 
printer port address is 888 (decimal). 
The QBASIC code shown in Table 1 
could be used. 

One last word of warning. If you 
write some software to control items in 
the home, you need to think about the 
consequences of what might happen if 
some piece of equipment is turned on 
when it is not supposed to be on. How 
can this happen? Even if your software 
is perfect, never allowing such terrible 
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Genuine Luxeon - 1 Watt, 3 Watt & 5 Watt LUMILEDS 


1 Watt Hex Star 


Luxeon Star 
Supplied as displayed 
in 1 Watt, 3 Watt and 
5 Watt (including the 
side emitting LEDs) 


- White & Cyan @ $15.95 


- Blue, Royal Blue, Green, Red, Red-Orange & Amber @ $19.25 
1 Watt Side Emitting - All colours in stock @ $19.25 


- White, Green, Cyan, Blue & Royal Blue @ $24.48 


1 Watt Star/O with 20° built-in reflector 
- Warm White, Cyan, Blue & Royal Blue @ $25.85 
- White, Green, Red &Amber @ $21.89 


Collimating Lenses 


These high prescision moulded optical lenses are 


Luxeon Star/O 
Supplied in 1 Watt with 
built-in reflector 20°. 


PRIME 


ELECTRONICS 


BRISBANE SHOWROOM 
22 Campbell Street 
Bowen Hills QLD 4006 
Telephone: (07) 3252 3762 
Facsimile: (07) 3252 5778 1x 1Watt LED 
2x 1Watt LED 


SOUTHPORT SHOWROOM 3x {Watt LED 


11 Brickworks Cntr, 
Warehouse Rd 

Southport QLD 4215 
Telephone: (07) 5531 2599 
Facsimile: (07) 5571 0543 


SYDNEY 

185 Parramatta Road 
Homebush NSW 2140 
Telephone: (02) 9704 9000 
Facsimile: (02) 9746 1197 


1x 3Watt LED 
2x 3Watt LED 


Visit our trade showrooms for a demo. 


things to happen while the software is 
in control, the computer is not always 
under software control. During the 
boot up process (or an automatic re- 
boot after a power supply failure), your 
computer (including the printer ports) 
is at the mercy of the BIOS, MSDOS 
or perhaps Windows. The amount of 
fiddling that can go on with the data 
lines of the printer ports during the 
boot up process is beyond belief. 
With my computer, when booting 
with MSDOS 6, no data lines on port 
888 were set high, while with Windows 
98, D3 was left high. This means that 
the computer is quite safe to boot us- 
ing aQBASIC control program running 
under MSDOS. It is also safe to operate 
under Windows 98, because while D3 
is high and could be a valid receiver 
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To view further products 
Vale ml atic) gutt-lifelamm eo) (-t-1-12) 
visit our web site at 


supplied for direct mounting onto all standard Luxeon 
Star 1 Watt, 3 Watt and 5 Watt LEDs. Available in 
Wide, Medium, Narrow & Elliptical Beams 


@ $7.95 


Input: 5-30VDC 
Input: 8-30VDC 


supply to drive 1, 2 or 3 1watt Lumileds 
(140mA @12VDC, 80mA @24VDC) 
(240mA @12VDC, 135mA @24VDC) 


5 Watt Hex Star & - White, Green, Cyan, Blue & Royal Blue @ $54.45 
5 Watt Side Emitting 


Red-Orange © 
Amber © 


Switchmode Power Supplies 


These highly efficient power supplies have been specially built and tested to drive the 
Lumiled range of Hex Star LEDs. The unit is supplied fully assembled and tested, with 
built-in reverse-polarity protection and a conformal coating. 


Input: 11-30VDC (310mA @12VDC, 175mA @24VDC) 


~ Power supply to drive 1 or 2 3 watt Lumileds 
(400mA @12VDC, 210mA @24VDC) 


Input: 6-30VDC 


Input: 10-30VDC (690mA @12VDC, 360mA @24VDC) 


or email us at: 


address, the upper nibble data lines are 
always low, meaning no data will be 
sent. This was the reason for assigning 
the lower and upper nibbles the way 
they were. You will have to monitor 
the data lines of your own system to 
see if there might be a safety problem 
during the boot up process. 

This is where the 74HC132 might 
come in handy again. Instead of mak- 
ing pins 1, 4, 9 & 12 permanently 
HIGH, they could instead be connected 
to acontrol output which could be kept 
LOW during the boot up process. The 
control output would then be changed 
to HIGH under software control. 

Suitable control sources might be 
found in the auxiliary output channel 
890 or by using one of the data lines 
DO-D7 which remain unaffected dur- 


www.prime-electronics.com.au 


sales@prime-electronics.com.au 


Public welcome. 





ing the boot up process. 

As for using the PICAXE as a control 
source, the 18A is ideal, having eight 
dedicated output data lines. The 08 
suffers from only having four output 
pins. Here we could use two outputs 
for addressing and two switching 
channels. This would allow four re- 
ceivers to be addressed but only two 
channels on each could be switched. 
The available outputs could also be 
split in other combinations according 
to your need. 

So go ahead, the whole world of 
home automation lies before you. SC 





Footnote: further information on par- 
allel port interfacing and program- 
ming is available from www.lvr.com 
and www.beyondlogic.org. 
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ONE STOP ELECTRONICS SHOT 


28 Range DMM 


With an EXTRA LARGE display 

and helpful LCD test connection 
guide! Outstanding compact meter 
for the trades person on the move. 
Features: * DCV to 1000V * ACV io 
4000V * MASSIVE 20A capacity 

| « Resistance to 20MQ * Logic Test 

* Capacitance to 100pf * Continuity 
« Frequency to 20KHz ° Transistor Hfe 

* Auto power off » Rubber holster & test 


leads included. 
















% = (probe included). 
ou got your copy yet? Switch AV inputs easil 
Have y ae at www.altronics.com. and we wil 3 Way AV switcher with a 
if not, register online at Wir humanly possible! Or both RCA and ate 


nas hi : 
send you a FREE copy a sh place your order on our mail 


ue whi Jaa 
ree oe 1800 797 007. The ene iepe 
ordel 1300 estogs 
iti e is 308 pages © : 
pene Ss & info. Featuring Over 1500 new an 
fantastic pr ye a 


exciting items added to the rang 


S-Video input/outputs. 
NO POWER SUPPLY 
REQUIRED! 






we Solder just about 





















Remote control yt © anywhere! new model New iow price! 
From the other side of the room, i With handy > ag Lae temperature and 
mouse and cursor : i ¢ minim 

li ‘ei F dity. Featuring 
movement. dl | This incredibly nee ad recall and clock 


compact iron packs a whopping 50W 
of soldering power! Don’t waste time 
and money to run extension leads for 


Fantastic for lecturers 
when giving multimedia 


: 3 uses, wine cell 
presentations or for controlling ho 
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Also measures temperature! 






Great for monitoring green- 
ars etc 


INTERNET 


www.altronics.com.au 






















Features 
rare earth =e 
= mium mag! 
Studio Headphones! $3‘; sete 
BRAND NAME QUALITY SOUND oe 
FOR A FRACTION OF THE PRICE! 














We were absolutely AMAZED when we 
evaluated these headphones, they sound 
simply AWESOME! Deep bass with crisp 
treble and full midtones. 
For those who demand a high quality listening experience! 


Get your point across! 

With this great keychain laser —— 
pointer. Great for lectures, en 
seminars, building sites and guided ~~ m 
tours etc. Maximum permitted 1mW power output 


Luxeon® Stars 


High power LEDs 
fantastic for use in 
low voltage 

lighting. They put out an 
incredible amount of light! 
Full specs available from: 
www.luxeon.com 

Z 0690: White LXHL-MWI C 
Z 0691: Warm White LXHL-MWG C 


SUPER € A 
BRIGHT VK) 
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a Hi-Fi PC! Controls Powerpoint®, your mains iron, just for a few solder 
WinDVD®, WinAmp? and Internet Explor joins in the car, boat, workshop etc. Fede E very wor kshop LED tor ch 
* Programmable hotkeys * USB connection should have one! 
* Wind and! above eomnan aaa cs S == A great tool for both Powered by 7 high power & 
* home or Japanese made LEDs (rated 
Ext end the 8 in 1 workshop. Use it at 100,000hrs), it can operate i) 
range of Remote to glue together for up to 30hrs with just one sett © 
your remote wood, plastics, ~  . of batteries! Fantastic for divers, 
fo t | 1 Sick of losing paper, cardboard and hikers, campers or for the 
GIVE YOUR CAR STERE control! your remotes ceramics. Very easy to use. glovebox in case of eee 
This stylish unit under the couch: . 80 roadside emergencies! Z 
4x45 W C D Tuner relays the signal from Well COMBINE I ncre. d U b I é $ ” Includes 4 x AA batteries! = 
Afantastic CD tuner with DSP (pop, rock, classic) your remote back to THEM ALL Same-Day Delivery 
and 4 x 45W built-in amplifier. It features front and your hi-fi so you can into this single 3 ‘ 
rear RCA line level preouts, detachable face for sit around the barbie slimline learning Ser vice f or Sy d n ey M sure any KX) 
| deterring theft, spectrum analyser display, 30 sta- this summer with the full remote control. Custo mers i] Ga DW 
tion memory tuner, bass, treble and fader controls. | power of your hi-fi at your Bap Se Features 32 Order before 1 fam and dista nee at the 
fingertips! 100m line of storage keys for : f a 
sight range. 30m through walls. each device. have Fee: He delivered pr ess 
WITH HANDY that afternoon!* 
Control your ~~ are = MACRO KEY! * Sydney metro area, where humanly possible. button! . 
De-fume your bench! anywhere in the house: Please confirm upon ordering. With this fantastic 
\ aera digital ultrasonic 
XD Aren't you sick of soldering ina smoke filled 
Z tape measure you 
workshop?| Super MINI Drill Package! pear 
Tired of coughing on | This fantastic hobbyist drill kit comes > «= | distances in an 
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supplied with four grinding bits, cutting \\\ iam 
disc, four chucks (0.5, 1.5, 2.4, 

3mm), 5 PCB drills (0.5, 0.8, 1, 1.2 
and 1.5mm) and plugpack. It's 
lightweight yet torquey enough 
to handle some really 
tough jobs! Great for 


fumes when your working 
on fiddly boards? The 

T 1295 whisks away fumes 
with its powerful 120mm fan 
complete with replaceable 
filter. All metal construction 
ensures your fume 




































































zai ? Es Under $100 for a meter featui 

: ing optically isolated RS232° 
connection and software! 
Great for analysing battery 
chargers, timed circuits or 
many other variables! 






INSTANT! High accuracy 

and super easy operation 
makes it perfect for builders, installers 
etc. A handy built in laser allows you 

to see exactly what youre measuring! 
Max distance 13m. : 

ave for installers, 
















A musth 























RAP g9g_{ extractor will lastfor | drilling and trimmin pee Feature packed!: * DCV to ; nts! 
“T1295 ] "YEARS to come! PCE abpriving care making, “Queene 1000V « ACV to 750V «DG A builders or consuls 
custom instrument panel work etc. plastic carry case: RTS Resistance to 40M. Trigger your a larm 
AL A RM SY. 100pf * Continuity * Freque h P 
Petal pep STEM cycle * Diode test » Auto when a window 
ir lamily, possessions ang h t holster, test leads & software i breaks 
Incredibly ome from criminals hold s . 
a Y €asy to install and pro, Software allows datalogging with variable sampling §NEW COMPACT | 
dat ne ot ees eer wha inetanty ps neschsiieal e S age tal fe @ 
e Infra Red Detectors ) quency detec: 
' tion for 
remote ei sr the optional & * Easy to install * Wall mount bracket ERTS WARRANTY ots ent | 
$179.00) you can etd are (S 5266 available (S 5313 $4.95) * Dual look a tion. Features: 
get information on re beth System and down detection + Excellent temperature * NC contacts : 
Occurred, M 9339 iliac le break in has compensation * Stylish appearance * 9m range 8 
$ 50758 Backup “iti Ck to suit $23.50, Every § 5264 j * Selectable pulse count * Noise reduction | °12VDC apr o> 
Ty to suit $19.50 5075 back lpccren a free Circuit ¢ Disabled walk test LED © Vertical —_ «Alarm indicators. = cia 
M9325 Plugpack (Value? and __ Tange adjustable * Dual element infrared \° pap .$36— 
at $41), sensor * Superior RFI/EM! immunity 



































EXPRESS ORDER HOTLINE 


1-300 797 007 





COMPETITION GRADE SUBS! 


Why pay a fortune for some 
overpriced brand name subs? 

In our opinion these sound just as 
good but without the inflated price! 
Kevlar impregnated pulp cone for 
efficiency and strength. High temp 
Kapton™ voicecoil with 4 layer wind- 
ing for incredible sound reproduction. 


NEW 1000W 15” MONS 
Pictures do not do this speaker justice, 
AWESOME in both looks and sound. It 


6kg double stack magnet. True competition gr 


TRUE RMS DMM 
with RS232 








Features: * Dual display (frequency, 
AC voltage & temperature) * 10 
Location memory * Time mode with 
alarm, clock and stop 
watch « MIN, MAX, AVG 
and relative modes 












itis simply 
features a HUGE 


* Pulse signal injection function for logic and audible 
testing, etc * Continuity and diode test * Logic test * Fused 
20A input * Warning buzzer sounds when leads are 
incorrectly inserted in the 20A current mode « Data hold | 


EXPRESS 


1-300.789 777 —_ Overnight Delivery!” 


AMPLIFIERS 
WITH GRUNT! 


Give your car audio 
some REAL power 
with these serious 
high power amplifiers! 
All models feature 
very low distortion and 
superb frequency 
response from 
their modern mos- 
fet design. In-built low 
pass filters allow easy 
connection to your sub- 
woofer. Check out our 
website for full details. 


Dual Tracking Lab Power Supply Whopper Cable 


power supply for 
anyone who regu- 50m rolls. The legendary | V) 
WHOPPER! High power, /, | /} 





TER! 











ade sub! 












Las 


d 
larly test, fix or do 










R&D on complex — high quality for no & 
equipment with split PO 802 — compromise lB 
Voltage rails. Supplies [EZAEanem ed SUPPLIES iy audio | 

can operate independently, 2 Auxiliary 15-6 systems. RRP. HON\ off 
In Series, or parallel. Features: * Separate controls for Mim, \» ne 9 g 





Voltage and current limiting * Dual tracking - series or 
parallel! Modes ¢ High precision * Overload & short cir- 
Cuit protected * Excellent regulation * Floating outputs __ 





Multi 















* Decibel measurement func tion 
*Capactance and Ea = Remote control AV switcher 

inductance Each Q 1098 comes with a : -\| tester! 
measurement FREE Q 1092 temperature EX) »< \q 3000 iH 
¢ Temperature probe, valued at $23.10! ey : Feature 
mode (°C/°F) 4 ' Fi packed, this screwdriver 


Style tester performs a mul- 
titude of electrical test func- 
{ tions! It's able to check conti- 

nuity, DC volts presence, 
microwave oven leakage and 


Need to combine your 
AV devices into one easy to use selector? 
Well this new selector not only lets you switch between 












d di 
be i 3 devices instantly, it can also do it via remote control! Featuring SVHS, locate 240V AC mains wiring. 
aa in RCA and optical (toslink) inputs/outputs. Suitable for switching between With inbuilt LED and buzzer to 
' Alum inium gaming consoles, camcorders, VCR, DVD players etc. Perfect for indicate test status. 
| Tool Case older amplifiers with limited inputs. 








Beware of 


have plastic 





NO RISK - 


14 day guarantee’ 












in one 
compact unit! |MP3 Player|| 15W Amp 
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bookshelf sound system. 















MONEY BACK 





















K 2770 || K 5105 





Complete MP3 system. Add an 80gb 
hard disk and you could have up to 
8 WEEKS of continuous music! 12V 
operation and compact size means it 
can fit almost anywhere. Accompanied 
with the K 5105 (pictured) 12V 15W 
stereo amplifier and you have a perfect 













FREE REMOTE CONTROL 
Purchase the K 2770 for $329 
and pick up the A 1013 

remote control FOR FREE! 


Waterproof 
Remote 
Perfect by the pool 


up to 4 of your current AV 
remotes. Suits most brands. 


Cram Packed Meter 


Ideal for the budding enthusiast! 


MUL. | METER! 





We couldn't cram any 
more features into this 
meter if we tried! 
Functions: 

© 19 ranges * DC Volts 
* AC Volts to 600V 

* Resistance * DC 
Current * Data Hold 
* High quality 
test leads. 








| Rugged aluminium con- 
} struction! Measures 460 
x 325 x 150mm “Tools 

shown not included 


quality cheaper models 
on the market which 


are less robust. 


PICK ONE UP FOR THE TOOLBOX! 






Cheek data cable 
in just seconds! 


Capable of checking all 8 conductors on 
modular cabling. Two part design clips 
together for easy storage. Perfect for 


sting patch leads or system cabling. — 
pene? + Fully automatic operation * LED indicators for all 


connections, including Ground * Suits 10Base-T, 10Base-2 ,RU45, 













= Don’t get caught by a 
power outage! 
These high quality UPS units 


provide complete protection! 
¢ Emergency backup battery 


inferior 









sides and 





Stylish rack cases. 











Give your Project a touch Of class! 


S H50311U 5032 2U 
RRP $55.95 «$79 


LE 
¢\ a 
GQ 


REE $40 BONUS PACK* P 


time! tions! 28 pin chips ' 
Great gift idea! / include fossa Need an extra r for 
New low prj This fabulous : emote for y our 
TMG proecion rack door or gate controller? 


shows the time in huge letters 
on your ceiling or wall. Features 
* Alarm clock with snooze « Date display 


projection * Compact and easy to use 


W Pro Soldering Station | 


Features: * Dual mode : °C : 
: «spina || and you have a whopping 1300 new LCR meter allows quick and easy 

D temp display 5 Zo fame ready for brazing, heavy duty ie i measurements of inductance, capacitance 
* Light weight ergonomic min! soldering or heatshrinking. Featuring: * One handed and resistance. * Diode test function * 


facility NEW LOW PRICE! SAVE $21! 


solder holder and a 1kg roll of T 1115 solder ( 





Powerit 
Avoids the huge problems 









keeps your PC running during 
that occur when your ad an outage for up to 15 minutes * Surge / spike 
isn’t shut down correctly! protection & power filtering. * Constant clean 
power to operate your essential equipment with. * Telephone line spike 
elimination for modems & phones * Monitoring & shutdown software 


258A, TIA 568A/568B and Token Ring * Includes Soft carry case 


Stay in bed! PICAXE Chips 
Stay on j Build your own proj- 


ects, designs, inven- 































This UHF remote can learn up to 4 functions 
from your existing remotes. 255-500MHz Operat- 
ing frequency. Battery included. Please check 

luipment suitability before making your purchase. 
Not suitable for code hopping remotes. 


> _©_ rani tiia LCR Meter 








BRP $39.95 fl 


A1015 





















2x AA batteries required for momentary 



















eager . This super accurate 21 range LCR meter 
| Pocket Rocket Blowtor ches! “W @’ is perfect for developing circuits with audio 
They may be small but they pack a 3 crossovers, switchmode power supplies, 
mean punch! One flick of the trigger —s resonant filters & RF components. This 



































Temp range 200 - 500°C « Temp lock Jumbo LCD display for easy reading 
Test leads, carry case and rubber 


holster included. 


operation * Safety ignition lock * Refillable 
gas cartridge * Compact size. 
quick jobs! 











RRP $24.95 
72490 





urchase the T 2438 & receive a free T 2439 
‘as shown) valued @ $40.55. 





Perfect for those 

































Full 640x480 
capture! 


Missile (>) Luxeon® Star : 









See your mates 








> Switch wer 
LIVE on the net! ee fil 
With your very own WEBCAM! ae § 1036 Supply Ki 
i to your USB port Bai its *04) This miniature 
Suotent aH web camera with snapshot. Wonderful for automotive switch panels etc. Suits (SC Jan ‘04) Thi 


heavy duty toggles. Cover only, switch high efficiency switchmode 


i ower supply is designed to 5 
anes ote a W Luxeon Star LED from just two D cell 


Ultra Mini Blowtor ‘Chh batteries (for up to 20 hours). It even has bright- 


icati i ily & friends for FREE! 
mmunicating over the net with family & enc 
» Adjustable focus © Gooseneck base ® Inbuilt light for laptops 
* High quality picture * Software included. 


Build your own 
speaker system! 


SAVE A FORTUNE AND BUILD & 














ness control! Great for a low voltage lighting sys- 
tem in a caravan or boat! 


“Y Radio 
Modem 








jular Ci rimper Produces a 


Module PRICE. Sults 6-8 way 






































YOUR OWN THUMPING HOME powerful let like Rt 7 é : 

THEATHE SETUP! modular connectors. With inbuilt stripper flame! Brilliant for camping, me or even K it 

A fantastic choice for Normally tup 2up & cutter. Make your own leads &save! asa cigarlighter! « adjustable flame (SC November 03) 

building into custom —_ |p 3gg4 sow 525 $32 ae * refillable gas chamber*one click 23% This simple radio 

cabinets for car, home |e sqg5A cow 5.25" Shided $45 LA Batter ies plea ignldon = suc etal + modem enables your ~~___| 

theatre or hi-fi. Consult |p ana cow « = ea 12V S wsresag te Fits right onto your odo PICAXE, STAMP and other micro’s |____— 

catalogue or website for 3087 cow as Sheded 2 Premium grade keyring! 12 month warranty. to communicate without wires. kK 9000 

full specs. All 8Q spss as a ino 4: Perfect for remote control and Sensing circuits 

a in your home , 1° 2 a seamen eich arieenenat 
ji ji i oul ity © Tar : : | ! 's high). Includes RS232 option. 
it audio & video in y' to security Strip wires Vax Wiest Giseeae e 

THE BEST UNIT WE’VE EVALUATED! ER) : site 5 Oz! Save up to 30%! . ' 

The easy cable-free way to babel ~ Wy = 9360A i ac i nsta ntly! 

and video. Sends clear vision and ii : — in a5 75a cece 

sound to another location whilst the infra tes ss07e $5080 _$ 50908 Never strugg 





wire with clippers again! 
This handy stripper/cutter 
tool can do the job 
faster than the 





red repeater allows you to control your S050 $0495 $36.50 
audio equipment remotely. Fantastic for 
security or home theatre/hi-fi use. 


Supplied with two plugpacks to suit. 


hs Sie better, buy a pair! into 8Q, 350W 
RMS into 4Q with 
very low distor- 
tion. The perfect 
amplifier for DJ's or” 
home studios. Supplied 
with diecast heatsink. 


Keep your solder roll 
handy all the time with 
this fantastic desk mountable 
reel. *Solder not included 





Features super thin 
diaphragm drivers and 


RP $18.65. 
¢ 9002 


POWERFUL 





PIR 




















































met Features: =Perectasa Sartum otek Mad Cheap insurance for...  Multivoltage Supply 
‘ travellers intruder alarm or > reduction. Supplied all your appliances! ae x Seen CoMeiei: 
er) shop door bell « 10m detection range with 6.5mm adaptor The QUICK and EASY way to protect bagi Vai Selectable voltage 3, 
: for z —_ ahha’ scat omen rig your equipment from damaging elec- , ae 4.5, 5, 6, 7.5, 9 &12V. 
SPE DONT I RS sure haeeale B & WwW trical surges and spikes. ys Produces a huge 4A 
SPLITTING Siren! cs ests Coeem 
Ear " Dome a Bos Sith’ * aes 2.5A(12V). 
Stunningly loud sound Camer. ‘a ae fate Comes with 6 tip plugs! 
output! Fantastic for high quality 
cara home Fea GUNG CCD sensor with ~ TWay+Phone 6Way 6 wae Remote Control your 
security etc. 12V, $ __ 380 lines of resolution. pa : a) $30.00 PC! 
120dB @ 1m. Compact design. ap $19.50 $27.5 ee 
iustable. Great for s y 
adjustal Aug’ 03) | 
Make your data | Stay charged up in the car! Wendertul git idea for the PC 
TOTALLY portable 12V battery charger plugs directly into your cars cigarette lighter. uslast! Provides remote control 


| of Winamp and WinDVD software as well as a 


| Great for charging batteries on the move. ie. digital cameras 
ging g host of other PC automation abilities, 


Features: © Suits AA & AAA NiCAD or NiMH « Discharge function 
° Memory refresh function Note: Batteries not supplied, - ee 
Plugpack to suit M 9272, $14.50 
BONUS Buy: Buy the A 0286 and 
| you can get 4 x AA 2100mAH (S 4746B) 
| Fechargeables for just $10! Valued at $19, ene : 


These aluminium hard drive cases 
allow you to move your data 
around easily. They accept either 
2.5” or 3.5” drives and connect via 
your PC's USB port (D 5530 also 
has Firewire). Ideal for travellers or 
people on the move! 

































BONUS DEAL! For just 
$10 extra, geta A 1013 remote 
(to suit. Valued at $32 














Phone 1-300 797 007, Fax 1-300 789 777 


KC rhe MAIL ORDERS C/- P.O. Box 8350 Perth Business Centre, W.A. 6849 


| ec’ 


Authorised Resellers: 
* PERTH Altronics 1-300 797 007 * JOONDALUP Lantaztic 93010521 * KELMSCOTT Electronix Mart 94954433 » ALBANY Leading Edge Hi-Fi 98412077 * BUNBURY Leading Edge Hi-Fi 97216222 

* ESPERANCE Esperance Comm. 90713344 * GERALDTON ML Communications 99641294 * BRISBANE Delsound PL 38396155 * BOWEN HILLS Prime Electronic Comp. 32527466 

* CAIRNS Pentacom 40321710 * CLONCURRY Access Electronics 47422590 * HERVEY BAY Keller Electronics 41283055 * LONGREACH Access Electronics 46580500 » MACKAY Stevens Electronics 49512246 

* MAROOCHYDORE All Electronic Supplies 54436119 * MARYBOROUGH Keller Electronics 41214559 * MOUNT ISA Outback Electronics 47433475 * ROCKHAMPTON Access Electronics 49221058 

* SOUTHPORT Prime Electronic Comp. 55312599 » TOWNSVILLE Solex 47754522 * UNDERWOOD David Hall Electronics 38082777 * MELBOURNE TECS 1300 658 327 » BALLARAT Wiltronics 53342513 

* BEACONSFIELD Eclipse Security 97689007 * BENDIGO PCB Electronics 54444044 » BLACKBURN TECS 98777071 * CASTLEMAINE Star Electronics 54705433 « CLAYTON TECS 95629501 

* COBURG TECS 93837511 * CRANBOURNE G&C Communications 59963298 » CROYDON Truscott Electronics 97233860 * CRESWICK MB Radio Supplies 53452205 * GEELONG Academy TV 52481621 

* HORSHAM Wimmera Hobby Supplies 53822319 * HUNTINGDALE Rockby Electronics 95628559 * LEONGATHA Gardner Electronics 56622861 « MELTON Tandy 97431233 

* MILDURA Benchmark Electronics 50210822 » NUNAWADING Semtronics 98733555 * PRESTON Preston Electronics 94840191 * ROWVILLE Supplytronics 97645011 

* WODONGA Exact Computers & Electronics 60565746 * WONTHAGG! Raneye Pty Ltd 56724774 * ADELAIDE Aztronics 82126212 * BRIGHTON Force Electronics 83770512 * BLAIR ATHOL Aztronics 83496340 

+ HOLDEN HILL Force Electronics 82617088 * MT. BARKER Force Electronics 83911133 * MURRAY BRIDGE Force Electronics 85321433 * WOODVILLE STH. Force Electronics 83471188 
* HOBART Active Electronics 62310111 * LAUNCESTON Active Electronics 63347333 * SYDNEY David Reid Elect. 92671385 * FLEMINGTON Prime Electronic Comp. 97461211 

* GUNNEDAH Protronics 67422110 * NEWCASTLE PDC Group Pty Ltd. 49562562 * NOWRA Haven Electronics 44215552 * PORT MACQUARIE John Fettell 2-Way Radio 65811341 * SMITHFIELD Chantronics 

96097218 » WOLLONGONG Newtek Electronics 42271620 « Vimcom Electronics 42284400 * CHRISTCHURCH Elstronics 3343 4475 











Perth Retail Store: 174 Roe St. Perth W.A. 6000 











Itronic Distributors recently 

Asie one of their “Red- 

back” brand professional qual- 

ity mixers for evaluation and review. 

First impressions are important 

— and the Redback mixer certainly 

makes a good first impression. It is 

a very smart looking unit, mounted 

in a black 1-unit rack-mounting case, 
around 150mm deep. 

On the front panel are the eight indi- 
vidual channel level controls, a master 
level control, a five-LED “VU” meter, 
power and signal LEDs, headphone 
socket and power switch. 

We were rather pleased to see tradi- 
tional (rotary) pots used for the level 
controls. Common practice in many 
(most?) mixers these days is to use 
slider pots. That’s fine if the mixer is 
always used in acontrolled (ie, inside, 
air-conditioned) environment. But if 
you don’t - you take the mixer on the 
road, or to “events” - the chances are 
that slider pots will become noisy 
much quicker than rotary pots. A small 
point, perhaps — but one that experi- 
ence has taught us is important! 

Above each channel level control is 
a pair of screwdriver-adjustable treble 
and bass controls giving +/-10dB and 
10kHz and 100Hz boost and gain. 
Clever move, making them relatively 
tamper resistant: in the majority of 
cases, you’d want the tone controls to 
be “set and forget”, without the pos- 
sibility of “knob twiddlers” changing 
your settings. 





input 6 input 7 
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On the rear panel are all the inputs 
— each channel has a balanced XLR 
mic socket (200-600Q with 1.25mV 
sensitivity), along with a stereo pair 
of (unbalanced) RCA sockets (100kQ). 
Selection of the input is achieved by 
a four-way DIP switch immediately 
above each XLR socket. The DIP 
switches on channels 1-6 also al- 
low these channels to be selected as 
priority channels (overriding other 
inputs); select the “aux” input sen- 
sitivity (100mV or 1V); and also al- 
low phantom power (12V nom) to be 
turned on/off (for those microphones 
which need it). 

Channels 7 and 8 are slightly differ- 
ent: they are dedicated line inputs and 
here the DIP switches can only select 
the input sensitivity. 

Output is by way of a 3-pin male 
XLR socket (600Q, balanced 0dBm) 
and/or dual RCA sockets. 

Also on the back panel are the 3-pin 
IEC mains input, a 3.5mm DC output 
socket and a preset VOX mute level 
control. 


Inside 

If the outside of the case impresses, 
the inside does perhaps more so. There 
are three double-sided PC boards. 

One handles the inputs and outputs 
(fixed to the back panel by the XLR and 
RCA sockets); one handles the level 
selection, LEDs and headphone socket 
(fixed to the front panel) while the larg- 


est board has the power supply and the 


_ by Ross Tester 


main mixing circuitry itself. 

Also on the main board are two 
sets of headers, handling a chime/ 
alert/evacuation tone generator and a 
compressor/compander (both optional). 

The tone generator is used where the 
mixer is used in a building and various 
tones are required. These take priority 
over other signals. 

The compressor/compander is used 
when a CD or DVD is used as a back- 
ground music source to maintain a 
relatively consistent output level. This 
eliminates the constant adjustment of 
volume levels which would otherwise 
be required, given the wide dynamic 
range of such sources. 


In use 


We gave the Redback A4425 a run 
for its money replacing a “known 
quantity” mixer in a large public ad- 
dress system. A variety of input de- 
vices was used, including standard 
microphones, radio mics, a CD and 
tape player. It performed flawlessly; 
indeed, was a pleasure to drive. 

If you are looking for a high quality, 
high performing mixer you'd find it 
hard to beat the Redback A4425. The 
fact that it is made in Australia and 
comes with a two-year guarantee is 
a bonus. 

Recommended retail price is 
$649.00 (or $595 for two or more) and 
it is available from all Altronics out- 
lets, most resellers or from Altronics 
mail order. sc 


The rear panel is pretty busy with eight XLR/RCA inputs, outputs and DIP switch input selectors. 
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Vintage radio parts: the art of 
cannibalism & making do 


Obtaining suitable parts is one of the real 
challenges when it comes to restoring vintage 
radio receivers. And the best source for 

these parts? Answer: other old vintage radio 
receivers that aren’t worth restoring! 


At first glance, the title of this ar- 
ticle would seem to be completely 
foreign to vintage radio. However, as 
you'll quickly see, it’s now becoming 
increasingly difficult to source many 


Salvaged parts can really look 


like junk until they are cleaned (ggg 


and sorted. Unfortunately, 
Weleemestemebevervorcd (cersbave dng t(: 
loudspeaker in this box have 
seen better days. 
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vintage radio parts. Genuine spares are 
rare and are becoming rarer. Certainly, 
it’s not unusual to hear someone ask 
where they can get parts for an XYZ 
radio, “to get it looking and working 

















like it did in 1925” or some other 
similar question. 


A bonanza of parts? 


Rarely is this heading true, except 
where someone has been a real “mag- 
pie” and hoarded every old radio and 
spare part that came their way over the 
last 40 years or so. Indeed, such a col- 
lector would have a garage larger than 
the home that he or she lives in. 

The average collector has not been 
involved in vintage radio for a long 
period and certainly hasn’t got a huge 
space to store equipment in — or even 
an area to effectively display the col- 
lection, for that matter. 


Scrounging from wrecks 


Fortunately, the average collector 
can obtain virtually all the parts that 
are required for a restoration project 
by using a little imagination. Often, 
it’s possible to substitute a similar part 
from another set or, in some cases, have 
a damaged part repaired. 

One of the best sources of vintage ra- 
dio parts are the wrecks — the sets that 
are not worth even trying to restore. 
Their parts can be “cannibalised” and 
used to “re-birth” a set that is in better 
condition. 

In fact, I’ve done this a number of 
times and a favourite approach is to 
make one good set out of two. Even 
then, there are often many parts left 
over that can be used in another re- 
ceiver. 

For example, I bought six HMV 
“Little Nippers” circa 1955-60 at an 
auction. They were a real bargain and 
I have been able to faithfully restore 
some and use the left-over parts from 
the wrecks in other projects. 

One project involved converting a 
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240VAC Little Nipper set to operate on 
32V DG, with the HT also operating at 
32V. After conversion, the modified set 
was compared with another restored 
240VAC “Little Nipper” and this 
proved to be an interesting experi- 
ment. 

In particular, I wanted to be able to 
judge the effectiveness of the conver- 
sion. Externally, the modified receiver 
appears quite normal and its perform- 
ance is comparable to the original 
unmodified radio. So why did I do 
this? The answer is so that I could so 
some research into a future article for 
SILICON CHIP. 

Another project I have in mind is 
to build a power supply for battery- 
operated radios, based on a wrecked 
mantel receiver. The power supply 
in a typical 1950s mantel radio has 
almost ideal secondary power trans- 
former windings to suit such a project, 
so it’s not necessary to purchase an 
expensive new transformer. In fact, 
some of the information on this has 
already been published — see the arti- 
cle on vibrator power supplies in the 
December 2003 issue. 

The point is that wrecks can be 
very useful for parts when it comes 
to restoring other sets, so don’t spurna 
wreck just because it is a wreck! It just 
might have the very part you will need 
to complete a future project. However, 
don’t pay much for such a unit and if 
you can scrounge it for nothing, then 
so much the better. 


Dial glass & mechanisms 


Awreck can often be worth a lot just 
because it has an intact dial-scale, so 
look at the dial-scale carefully. In fact, 
the value of a set drops dramatically 
if its dial-scale is broken or missing. 
A few members of the HRSA (Histori- 
cal Radio Society of Australia) make 
dial scales but because of the work in- 
volved, they usually cost around $30. 
And that’s if they have a scale for the 
model you are interested in! 

The dial mechanism itself usually 
remains in a repairable condition —but 
not always. A mechanism can some- 
times be taken off a wreck and used 
in another receiver, often one that’s a 
different model or even comes from a 
different manufacturer. However, be 
aware that the mechanism, tuning ca- 
pacitor and dial scale are all matched 
together in particular receivers. For 
example, a mechanism with a large- 
diameter dial cord drum will have a 
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Tuning gangs used a wide range of different plate shapes, so it’s important 


to substitute a unit with the same shape, capacitance range and tuning 
characteristics if you have to replace a tuning gang during restoration. 


long scale, while a small-diameter dial 
drum will match a shorter dial-scale. 

The dial-scale and the tuning ca- 
pacitor also need to be matched to- 
gether, otherwise the tuned stations 
will not match their locations on 
the dial. There are three basic tun- 
ing capacitor plate shapes as shown 
in an accompanying picture. These 
are: straight line capacitance, straight 
line frequency, and a shape that is a 
combination of straight line frequency 
and capacitance, the latter being the 
most common shape used in later 
receivers. 

As wellas the dial-scale mechanism, 
it’s also worth collecting the pulleys. 





The wooden ones often get broken, so 
it’s good to stock up on these. 


Plugs and sockets 


Many of the original plug and socket 
types are no longer available, so these 
should be stripped from any wrecks 
you come across and put aside. You 
can quickly remove them from a chas- 
sis by cutting all the wires off the ter- 
minals and then either undoing their 
mounting screws or removing the 
mounting circlip. The socket should 
then be cleared and all the soldered 
wire ends removed. 

Unfortunately, this isn’t always an 
easy task as some manufacturers fed 
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These valve sockets were salvaged from a wrecked set and have been cleaned to 
make them ready for use again. Valve sockets are always worth salvaging, since 


many are no longer easy to obtain. 


the wires through the terminal lugs 
and then bent them over so that the 
wires couldn’t come away — even if 
they were never soldered! And with 
up to four (or more) wires attached to 
each lug, it can take quite some time 
to remove them. 

The best approach is to first remove 
as much solder as possible from the 
joint, either using desoldering wick 
(they go under various trade names) 
or a solder sucker. It will then usually 
be possible to use a pair of sidecutters 
to cut the wires where they sit proud 
of the terminal, after which you can 
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remove the wire pieces using a hot 
soldering iron. 

Plugs are a bit different to deal with. 
If there is a small amount of wire lead 
still attached to the plug, simply heat 
the tip with a soldering iron and pull 
the lead out using a pair of pliers 
once the solder is molten (the plug 
can be held in a vyce while this is 
being done). 

As before, the excess solder can be 
removed using a solder sucker. 

Dud octal and pre-octal valves 
have bases that are ideal for plug-in 
coils. Valves with loose bases are eas- 


Be sure to label IF transformers and 
oscillator and aerial coils before 
removing them from a chassis, so that 
they can be identified later on. Their 
windings should be clearly labelled 
as well. 





ily pulled apart — just heat each pin 
in turn using a soldering iron, while 
pulling the plug away from the glass 
envelope. Lightly clamping the valve 
base into a vyce can make this job just 
a bit easier. 

If the adhesive between the base and 
the valve envelope is still intact, try a 
few different solvents around the join 
until one works. 

Valve sockets are hard to come by, 
although some types are available at 
a price. However, by salvaging them, 
you'll save several dollars per socket. 
Valve sockets occasionally give trou- 
ble, though — either due to broken 
contacts or insufficient tension in the 
contacts. 


IF transformers (IFTs) 


Old wrecks are a good source of 
replacement IFTs of various shapes, 
sizes and frequencies. However, when 
removing them from old receivers, be 
sure to check where each lead comes 
from and label them accordingly. This 
can be done by attaching tags, identi- 
fying the “plate”, “grid”, “AGC” and 
“HT” leads. 

If you don’t do this, you may find 
that the transformer performs poorly 
(or not at all) when used in another set. 
That’s because its primary and second- 
ary winding connections may be dif- 
ferent to the original coil. Remember 
— the coupling between the windings 
is optimised when their connections 
are wired to the correct points in the 
circuit. 

The position of an IFT in the set is 
important too. A “first” IFT should 
always be used immediately follow- 
ing the converter valve. Similarly, 
the second and (possibly) third IFTs 
should be marked and used in their 
correct relative positions. 

If possible, make a note of the make 
and model of the receiver the IFTs 
have been taken from and note the 
IF (intermediate frequency) that was 
used as well. This will make it much 
easier when it comes to selecting suit- 
able IFTs for use in another receiver 
later on. 


RF, oscillator and aerial coils 

RF and oscillator coils rarely give 
much trouble but are always worth 
taking off a wreck. Once again, mark 
where each terminal goes in the set. 
Oscillator coils may have three or 
four active terminals, depending on 
the type of converter used. 
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Aerial coils are the most likely to 
suffer damage in a radio, particu- 
larly in rural areas where substantial 
outside antennas were used. Nearby 
lightning activity can and often does 
burn out these coils, so intact units are 
well worth salvaging. 

Broadcast band aerial coils for sets 
made after about 1935 have many dif- 
ferent forms. The coil may be designed 
for use with a long antenna, a relatively 
short antenna, a very short antenna or 
a loop antenna of some sort. For this 
reason, it is important to make a note 
of the make and model of the receiver 
when removing an aerial coil. That 
way, you can later replace a faulty 
coil in a vintage radio receiver with 
one that has similar characteristics. 

Earlier broadcast coils were wound 
onto large diameter coil formers and, 
as such, are easy to repair — either by 
joining a broken wire or by completely 
rewinding the coil. Likewise short- 
wave coils can often be rewound, as 
there are not many turns on them. 


Power transformers 


Occasionally, a power transformer 
burns out in a receiver and a replace- 
ment is required. There are two ways 
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of replacing it — either have it rewound 
(at considerable cost) or substitute an 
equivalent unit. It is always nice to 
have the set look original but some- 
times a replacement can be made to 
look similar to the original. 

Before stripping a transformer from 
achassis, it would be wise to check for 
any insulation breakdown between the 
windings and the core. This should 
be done using a high-voltage tester 
if possible, otherwise an ohmmeter 
can be used to check for more obvi- 
ous shorts. 

If that test is satisfactory, run the 
transformer for some time with no 
load. If it gets more than slightly warm 
or it starts to have a burnt smell, it is 
probably faulty and will not be worth 
salvaging (unless you can rewind it or 
have it rewound). 

During this procedure, measure all 
the AC output voltages from the trans- 
former. Under no-load conditions, the 
voltages should read slightly high; eg, 
a 6.3V filament winding will probably 
read about 7.0V. If it does, it is fairly 
safe to assume that the on-load volt- 
ages will be about 10% lower. 

Before removing the transformer 
from the chassis, be sure to label all 


These are the unusable parts from 
the box shown at the start of this 
article. The casualties include the 
dial-scale, the loudspeaker, the 
paper capacitors and 

the chassis itself. 
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io that chose clear English styling influences. It features wooden inks and 


an attractive cabinet that has inlaid bands separating the various wood veneers 
that were used. The valve line-up is as follows: ECH35, 6K7-G, 607-G, 6F6-G and 

_ 6U5 (“magic eye”). An unusual feature is the stainless steel valve shield fitted to 
the 6K7-G, while the IF transformers are encased to zinc cans. (Set restored by 
Maxwell L. Johnson; photo by Ross Johnson) 


the windings with their voltages. In 
particular, make a note of any pri- 
mary tappings so that you know how 
to connect the mains supply (some 
transformers have tappings to suit 
different mains voltages). 

The current ratings of the windings 
can be estimated by looking at the 
valve line-up and the number of dial 
lamps used. A typical 5-valve radio 
using a rectifier with a 6.3V heater will 
have a 6.3V heater winding rated at 
3A, while the HT load will be around 
50mA. Similarly, a 5-valve set with an 
80 or 5Y3GT rectifier will have a 5V 
2A transformer winding, as well as a 
2-3A 6.3V heater winding. 

Older sets will have 2.5V windings 
and these will be rated for around 6A 
or more in total. 

Sets with more than five valves will 
have one or more 6.3V heater windings 
(usually more than one) that may have 
a total rating of 6A, while the high ten- 
sion drain may be 80-100mA. If it is 
known what valves were used, it is 
easy to calculate the total current drain 
by looking up valve data books. 


86 SILICON CHIP 





Older sets used electrodynamic 
loudspeakers, which have their field 
coils in series with the HT supply line. 
In these sets, the output voltage of the 
HT winding on the transformer will be 
noticeably higher than in those sets 
which have permanent magnet loud- 
speakers. 


Chokes 


Many vintage radio receivers used 
HT filter chokes and these are well 
worth retrieving. The inductance in 
Henries and the design current is gen- 
erally stamped on the choke. 

As with power transformers, their 
winding should be checked for shorts 
to frame. 


Output transformers 


An open circuit loudspeaker trans- 
former (usually in the primary wind- 
ing) is a common fault in vintage ra- 
dios. However, they can be rewound 
and sometimes complete windings 
are available for use with the existing 
iron core. In addition, Dick Smith Elec- 
tronics has a small line transformer 








(Cat. M1100) which has a 5k© tapped 
primary winding and a multi-tapped 
secondary loudspeaker winding. Al- 
though not designed to have DC 
through its primary, it still makes quite 
an effective loudspeaker transformer if 
a replacement is unavailable. 

If you are scrounging parts from 
a wreck, check the ‘windings on the 
loudspeaker transformer using an 
ohmmeter. If they are OK (ie, not open 
circuit and no shorts to frame), then it 
is well worth salvaging. As before, tag 
the transformer leads and note both 
the speaker impedance and the output 
impedance or the valve ifthe necessary 
information isn’t already marked on 
the transformer itself. 


Loudspeakers 


Any loudspeaker is well worth keep- 
ing, provided its cone is not damaged 
beyond repair. Check also that the 
voice coil is not open circuit and that 
the voice coil is not rubbing in its an- 
nular gap (sometimes this can be ad- 
justed). If it’s not marked, the voice coil 
impedance is not greatly different to 
its DC resistance and you can quickly 
check this using an ohmmeter. 


Small components 


There’s lots that can be salvaged 
here. For example, tag strips can be 
removed in much the same way as 
valve sockets and some capacitors 
(mainly mica types and occasionally 
electrolytics) are worth removing. 

Try to keep the lead lengths as long 
as possible. However, this isn’t always 
easy when a component lead has been 
wound around and through a tag strip 
terminal. 

Paper capacitors are usually too 
leaky to be usable. However, some 
restorers like a set to look completely 
authentic and remove the innards 
from paper capacitors and replace 
them with more modern polyester 
units. It’s a trick worth remembering 
with other components. 

Resistors are also worth salvaging, 
provided they haven’t gone high in 
value. Even some of the large ones 
that are faulty could be removed, cut 
in half with a very fine saw and glued 
back together again but with the sec- 
tions not actually touching each other. 
More modern resistors can then be 
mounted underneath them and hid- 
den from view if absolute authenticity 
is desired. 

The large hardware items, includ- 
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As well as ; the aiven. lots of other wcrc are worth salvaging “sae pack 
radio receivers. These include the tuning gang, valve sockets, transformers, 
valve shields and the aerial, oscillator and IF coils. 


ing switches and volume controls, are 
particularly worth keeping. However, 
some switches are “specials” for a par- 
ticular set and may not suit anything 
else. Unfortunately, volume controls 
are often noisy but sometimes can be 
cleaned with a contact cleaner spray. 


Tuning gangs 

Unless they’ve been damaged, the 
tuning gangs used in the later sets 
rarely need replacement. By contrast, 
some of the very old ones corrode and 
in some cases fall to pieces. These can 
be replaced with a more modern tun- 
ing gang that has the same (or similar) 
characteristics, so tuning gangs are al- 
ways worth saving. 

Always store tuning gangs with the 
vanes fully meshed, to prevent acci- 
dental damage. 


Chassis and cabinet 


By itself, a chassis is generally not 
worth keeping. However, it’s a differ- 
ent story ifit is in good condition, with 
all or most of the components still in 
place. In that case, it’s worthwhile 
keeping it until a suitable cabinet 
can be obtained (or you can obtain a 
similar set with a good cabinet but a 
poor chassis). 

The same applies to cabinets and 
some restorers will even adapt a nice 
cabinet, if necessary, to suit a chassis 
that has no cabinet. Although the re- 
sulting set will not represent any par- 
ticular model, it will in most cases be 
typical of sets of that particular era. 

Cabinets in very poor condition 


www. siliconchip.com.au 


can be restored if necessary, although 
that is more a task that a skilled wood- 
worker would take on. 


Knobs & logos 

Never throw a radio out with any of 
its knobs. Even if broken, many knobs 
can be repaired and it will be cheaper 
than getting some made or having to 
buy them new. In most cases, you can 
use an epoxy adhesive (eg, Araldite) 
to repair broken knobs. 

Occasionally, manufacturer’s logos 
are also worth salvaging from a set, 
especially the metal ones. 


Valves & transistors 


It’s a good idea to carefully remove 
any valves in the set, clean them and 
put them aside until they can be tested 
in a working receiver that uses the 
same valves. Note that the markings 
on some valves can be very faint or can 
easily be rubbed off, so use a marker 
pen or similar to mark the valve type 
on the glass envelope. 

Germanium transistors are becom- 
ing rarer than valves, so any wrecked 
transistor sets should have their tran- 
sistors salvaged and tested for possible 
later use. 


Summary 

Old wrecked radios are a wonderful 
source of parts. Don’t throw them out 
until anything that could possibly be 
used in the future has been scavenged. 
Alternatively, you may decide to leave 
the chassis as it is and cannibalise it 
for parts as required. sc 
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oe 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet Pream- 
plifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


agar 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz); Burglar 
Alarm el & Combination Lock; Build A Simple Electronic Die; A 
Low-Cost Dual Power Supply. 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: 3-Digit Counter Module; Simple Shortwave Converter 
For The 2-Metre Band; Taking Care Of Nicad Battery Packs. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine (Simple Poker Machine); Two-Tone Alarm Module; 
The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Wideband 
RF Preamplifier For Amateur Radio & TV. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, Pt.2; Tuning 
In To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultrasonic 
Switch For Mains Appliances; The Basics Of A/D & D/A Conversion. 


October 1991: A Talking Voltmeter For Your PC, Pt.1; SteamSound Sim- 
ulator For Model Railways Mk.II; Magnetic Field Strength Meter; Digital 
Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A Junkbox 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 
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March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Valve Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Aligning Vintage Radio Receivers, Pt.1. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indicator 
For Cars; Audio Level/VU Meter (LED Readout); An Electronic Cock- 
roach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Reaction Trainer; Audio 
Mixer for Camcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Antenna 
Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light Array; 
Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to 15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Stro- 
boscope; 25W Audio Amplifier Module; A 1-Chip Melody Generator; 
Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Stepper 
Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994:90-Second Message Recorder; 12-240VAC 200W In- 
verter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Supply; Engine 
Management, Pt.5; Airbags In Cars — How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; Dual 
Supply Voltage Regulator; Universal Stereo Preamplifier; Digital Water 
Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


June 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2-Tran- 
sistor Preamplifier; Steam Train Whistle & Diesel Horn Simulator; 6V 
SLA Battery Charger; Electronic Engine Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Dual Diver- 
sity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resurrecting 
Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries: MiniVox 
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Voice Operated Relay; AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Talking Headlight Reminder; Electronic Ballast For 
Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumer- 
ic Clock; 80-M DSB Amateur Transmitter; 2-Cell Nicad Discharger. 


December 1994: Car Burglar Alarm; Three-Spot Low Distortion Sine- 
wave Oscillator; Clifford — A Pesky Electronic Cricket; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dual Channel UHF Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide Range 
Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; Remote 
Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For FM 
Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illuminator 
For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Guitar Headphone Amplifier; FM Radio Trainer, Pt.2; 
Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction To Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security System; 
Multi-Channel Radio Control Transmitter For Models, Pt.1. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track pet Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
phone Preamp; How To Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob’s 
Ladder Display. 


October 1995: 3-Way Loudspeaker System; Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Fast Charger For 
Nicad Batteries. 


November 1995: Mixture Display For Fuel Injected Cars; CB Transverter 
For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sensing 
In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Automatic Sprinkler Controller; IR Remote Control For The 
Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: 125W Audio Amplifier Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High Voltage Insulation Tester; Knightrider LED Chaser; Sim- 
ple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: VGA Digital Oscilloscope, Pt.1; Remote Control Extender For 
VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser;. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Receiver; 
Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; 600W 
DC-DC Converter For Car Hifi Photek Pt.1; IR Stereo Headphone 
Link, Pt.2; Multi-Channel Radio Control Transmitter, Pt.8. 

November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 


Light Inverter; Repairing Domestic Light Dimmers; 600W DC-DC Con- 
verter For Car Hifi Systems, Pt.2. 
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December 1996: Active Filter For CW Reception; Fast Clock 
For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


Mey 1997: Neon Tube Modulator For Light Systems; Traffic Lights For 
A Model Intersection; The Spacewriter—It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
12V/24V Motors; Manual Control Circuit For Stepper Motors. 


duly 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card For 
Stepper Motor Control; Remote Controlled Gates For Your Home. 


October 1997: 5-Digit Tachometer; Central Locking For Your Car; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Amplifier, Pt.3. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
ae System; The Roadies’ Friend Cable Tester; Universal Stepper 
lotor Controller; Command Control For Model Railways, Pt.5. 


duly 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4; 1/0 Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


Protas 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; Simple DIY PIC Programmer; Easy-To-Build Audio 
Compressor; Low Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, Pt.1; 
Hard Disk Drive Upgrades Without Reinstalling Software? 

July 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter; 
Audio-Video Transmitter; Programmable Ignition Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
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Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Picman Programmable Robot; Parallel Port Interface Card; 
Off-Hook Indicator For Telephones. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Safety Switch Checker; 
Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W Am- 
plifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; Glow- 
plug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Uitra-LD Stereo Amplifier, Pt.2; LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in “thin-air”); 
Proximity Switch; Structured Cabling For Computer Networks. 


September 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preamplifier, Pt.2 sear Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
—Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train Con- 
troller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Ground- 
plane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Amplifier; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


dune 2001: Universal Battery Charger, Pt.1; Phonome—Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc—A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W/Channel Stereo Amplifier, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Amplifier; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amplifier, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap ’n’Easy Motorbike Alarm; 100W /Channel Stereo Amplifier, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Assemble Your Own 2-Way Tower Speakers; 
Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Booting A PC 
Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Pre- 
Amplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power 
Battery Charger; Generate Audio Tones Using Your PC’s Soundcard. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amplifier; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


dune 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Compact 
0-80A Automotive Ammeter; Constant High-Current Source. 


duly 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For Your PC; Digital 
Storage Logic Probe; Digital Thermometer/Thermostat; Sound Card 
Interface For PC Test Instruments; Direct Conversion Receiver For Radio 
Amateurs, Pt.2; Spruce Up Your PC With XP-Style Icons. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Driving Light & Accessory 
Protector For Cars; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: SuperCharger For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter, Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal Public Address System, Pt.1; 240V Mains 
Filter For HiFi Systems; SC480 50W RMS Amplifier Module, Pt.2; 
Windows-Based EPROM Programmer, Pt.3; Using Linux To Share An 
Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal Public Address System, Pt.2; 12V SLA Battery Float Charger; 
Little Dynamite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door 
Minder); SuperCharger Addendum; Emergency Beacons. 


a 2003: Video-Audio Booster For Home Theatre Systems; Keypad 
Alarm; Telephone Dialler For Burglar Alarms; Three Do-It-Yourself PIC 
Programmer Kits; PICAXE, Pt.3 (Heartbeat Simulator); Electric Shutter 
Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


dune 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For 
Cars; Long-Range 4-Channel UHF Remote Control. 


duly 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags — How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP8s On 
Your PC Via Remote Control); Digital Instrument ree For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7; 
A Digital Timer For Less Than $20. 


September 2003: Robot Wars; Krypton Bike Light; PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt.8—A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: PC Board Design, Pt.2; 12AX7 Valve Audio Pream- 
plifier; Our Best Ever LED Torch; Smart Radio Modem For Microcon- 
trollers; PICAXE Pt.9; Programmable PIC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; MiniCal 5V Meter 
Calibration Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


January 2004: Studio 350W Power Amplifier Module, Pt.1; High- 
Efficiency Power puppy For 1W Star LEDs; Antenna & RF Preamp 
For Weather Satellites; Lapel Microphone Adaptor FOR PA Systems; 
PICAXE-18X 4-Channel Datalogger, Pt.1; 2.4GHZ Audio/Video Link. 


pobre 2004: Hands-On PC Board Design For Beginners, Pt.1; 
Simple Supply Rail Monitor For PCs; Studio 350W Power Amplifier 
Module, Pt.2; Using The Valve Preamp In A Hifi System; Fantastic 
Human-Powered LED Torches; Shorted Turns Tester For Line Output 
Transformers; PICAXE-18X 4-Channel Datalogger, Pt.2. 


March 2004: Hands-On PC Board Design For Beginners, Pt.2; Build 
The QuickBrake For Increased Driving Safety; 3V-9V (or more) DC-DC 
Converter; The ESR Meter Mk.2, Pt.1; Power Supply Demo Design; 
White LED Driver; PICAXE-18X 4-Channel Datalogger, Pt.3. 


PLEASE NOTE: Issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.siliconchip.com.au 
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12-inch subwoofer 


for a car 


What would I need if I wanted to 

make a 12-inch subwoofer for my car? 
(M. C., via email). 
@ Have a look at the subwoofer ar- 
ticles published in October 2000 and 
May 2003. Both these designs are based 
on 10-inch woofers but are highly ef- 
fective. We can supply the issues for 
$8.80 each, including postage. 


Increased load for 


light dimmer 


The Touch/Remote Controlled Light 
Dimmer (SILICON CHIP, January/Feb- 
ruary 2002) has a maximum lamp 
power rating of 250W. I would like 
to know why this circuit is limited 
to 250W and how I can increase this 
to 500W? 

The Triac specified is a 6A 600V de- 
vice but ifa 250W load is placed on the 
circuit then just over 1A will be drawn 


Ihave been looking into building 
a multi-rail DC-DC converter (+3.3, 
5, 12, -5, -12V) for powering a PC 
from a car battery. I was looking into 
modifying the 600W DC-DC Con- 
verter, described in the October & 
November 1996 issues, to achieve 
this. lam just wondering ifit is pos- 
sible to modify the feedback circuits 
(D7, D8, IC3, VR1 and assorted re- 
sistors, etc) to allow for the three 
positive rails to be monitored. 

I was thinking along the lines 
of two more 1N914s, two more 
trimpots and two more fixed resis- 
tors (in the ratio of 12:5:3.3) to al- 
low feedback on all three positive 
rails. I realise I’d have to set them 
all in isolation from the others to 


maintain proper operation of the | 


protection circuits. 
The major modifications I plan on 
making are smaller/less MOSFETs 
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through the Triac. Has this power limit 
been set due to the Triac’s heat dissipa- 
tion or due to current limitations in the 
inductor? (P. S., via email). 

@ The 250W rating is set by the 
amount of power the Triac can safely 
dissipate without a heatsink. The 
dimmer is designed to sit in a small 
cavity in the architrave or wall but if 
you can safely fit a reasonably sized 
flat heatsink you can use the dimmer 
with a 500W load. The inductor core 
should be suitable as is but will run 
warmer. 


Upgrade for PowerPak 
multi-voltage supply 


I would like to request a technical 
upgrade on the PowerPak kit as fea- 
tured in May 2001 issue. I would like 
to increase the capacity of the supply 
to around 4A or 5A, instead of 1A. Is it 
possible to adda series pass transistor? 
(B. R., via email). 

@ Itcould be done but with some dif- 


(I don’t need anything like 600W), 
a transformer with three secondary 
windings (centre-tapped for +12V 
and +5V rails), current boosted 78xx 
regulators for +12V & +5V, standard 
79xx regulators for the negative rails 
and a current-boosted LM317 ad- 
justable regulator for 3.3V. 

@ You can alter the feedback to 
suit the lower voltage. Note that 
if you are using multiple outputs, 
there will be one dominant output 
which will determine the other out- 
put voltages. So it is usually only 
required to monitor one output and 
control it via the feedback and the 
other voltages will be determined 
by this output. 

Use of the regulators is a good 
idea as well. You can delete the 
Mosfets that are not needed. 

Alternatively, why not just buy a 
notebook computer? 





ficulty. First up, it would be physically 
very difficult to wire in additional cir- 
cuitry using the PC board and case as 
supplied. Any high-power series-pass 
transistor would have to be in a TO-3 
can and mounted on the metal case 
for heatsinking. 

The design of the add-on circuitry 
would need to account for whether you 
needed to retain the low-dropout func- 
tion. To keep dropout voltage as low 
as possible at high current, you’d need 
to use a germanium PNP or MOSFET 
series pass element. 

Also, you’d need to look closely at 
the maximum power dissipation. For 
example, it you wanted to get 5A at, 
say, 5V output, that would equate to 
roughly 37W dissipation in the pass 
element. Ifjust the case was being used 
as the heatsink, it would very quickly 
overheat. 


Video line amplifier 


with peaking control 
Iam trying to find an affordable line 
amplifier (or design) with peaking 
control for my home projector using 
component video input. Any sugges- 
tions? (C. R., via email). 
@ We published a video and audio 
booster which amplified S video and 
composite video signals in the April 
2003 issue. A peaking control was used 
in the Dr Video project (April 2002) 
which could be included in the signal 
chain of the booster. These kits are 
available from Jaycar Electronics. 


Operating the sinewave 


inverter at 60Hz 


Can the EPROM program in the 2kW 

Sinewave Inverter (Oct. 1992 — Feb. 
1993) be adjusted to produce a 60Hz 
output? (J. M., via email). 
@ We are not in a position to rewrite 
the EPROM to provide a 60Hz output. 
This is because it would require ex- 
tensive testing and rebuilding of the 
inverter to verify the operation. 

Possibly the best way of providing 
the 60Hz output is to run the EPROM 


www.siliconchip.com.au 





G2(3)> 


LI: 3T OF 0.8mm ECW SPACED 10mm (WOUND ON 5mm MANDREL) ae 
2: 5T OF 0.8mm TCW WOUND ON 5mm MANDREL, TAP AT 0.5T (4) Dj2) 


S& WEATHER SATELLITE VHF PREAMP 


This revised circuit includes all the modifications for the VHF preamplifier. 


Notes & errata (1) 


Weather Satellite Receiver, Decem- 
ber 2003: the S and G2 legends for 
the BF998 RF amplifier MOSFET 
were transposed on the underside 
wiring diagram (Fig.4) on page 22. 
Also, to make sure the RF stage re- 
mains stable when the RF gain is ad- 
vanced, two 2.2nF SMD capacitors 
should be added under the board 
as shown, to provide additional 
bypassing for the source and G2 of 
the BF998 respectively. 

Weather Satellite VHF Preamp, 
January 2004: to prevent parasitic 
oscillation of the preamp at UHF, 





s(1) 


Modify the receiver board as shown 
here. 


inductor RFC1 should be replaced 
with a 100kQ 0.25W resistor. We 
also recommend adding three 2.2nF 
SMD capacitors under the board 
as shown, to provide improved 
bypassing for the source and G2 of 
the BF998 MOSFET. 








This is how IC1 & the R1/R2 
divider should be mounted on 
the copper side of the MiniCal PC 
board. 


Notes & errata (2) 


MiniCal 5V Meter Calibration 
Standard, December 2003: the 
overlay diagram for the copper 
side of the PC board (Fig.3) was 
inadvertently shown in mirror im- 
age. The correct board orientation 
and position of IC1 and the R1/R2 
divider is shown above. 


Studio 350 Power Amplifier Mod- 
ule, February 2004: the +70V power 
supply wiring colours shown on the 
overlay diagram (Fig.1) disagrees 
with the wiring colours shown on 
the power supply wiring diagram 
(Fig.6). In all cases, the +70V wiring 
should be red and the -70V wiring 
blue. The +70V markings on the PC 
board and diagrams are correct. The 
wiring diagram for the SILICON CHIP 
Online website is correct. 


Logic probe with sound 


- continued from page 28 


which either lights for each pulse 
or continuously, depending on the 
setting of switch S2. 

Finally, the outputs of IC1ia & 
ICib are connected by diodes D5 
& D6 to the base of transistor Q1 
which is connected to the Reset in- 
put of flipflop IC2b. This has a piezo 
sounder (not buzzer) connected 
between its Q and Q-bar outputs 
so that it produces a sound which 
echoes the input pulse signal. 

Tom Hughes, 





This diagram shows the modifications to the VHF preamplifier. North Canterbury, NZ. ($40) 





- address lines faster. The original 
3.579545MHz crystal (X1) could be 
replaced with a 4.2954540MHz crystal 


instead. A crystal manufacturer could 
cut this frequency for you; eg, HY-Q 
International at www.hy-q.com.au 


Alternatively, you could consider 
using a 4046 phase lock loop frequency 
multiplier (with a factor of 1.2) to ob- 
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Proximity switch 
problem 


I recently made your “Proximity 
Switch for Mains Lights” (August 
2000) but it will only briefly pulse 
LED lamps I made using four 1W 
Luxeons, driven by a small trans- 
former built into the base. It works 
great for switching incandescent 
lights. Can the circuit be modified 
in any way to work my lamp? 

The transformer used in the lamp 
is a regulated 3V DC @ 1500mA 
type with the four Luxeon amber 
LEDs wired in parallel. I have had 
it running OK overnight as a test. 
The LEDs have a typical forward 
voltage of 2.95V and maximum of 
3.51V but as I am not regulating the 
current, will it ‘drastically’ shorten 
their life? (R. W., Albany, WA). 

@ The problem is due to the fact 
that the load presented by the trans- 


tain the necessary 4.29MHz. 

We presume you would also want to 
adjust the output voltage as well as the 
frequency to suit the 115V USA style 
mains. This would mean reducing the 
output from the DC-DC converter by 
rewinding the power transformer and 
changing the feedback components. 

Note that the hardware (core and 
bobbins) for the main transformer in 
this project is now virtually impossible 
to obtain. 


Auto-zero for Studio 


350 power amplifier 

Well done on the Studio 350 power 
amplifier module in the January 2004 
issue! Just one question: Have you 
considered using an op amp as a servo 
amplifier to dynamically produce zero 
DC offset voltage at the output instead 


former and the four 1W Luxeons is 
not enough to keep the Triac turned 
on; ie, the load current is below the 
Triac “holding current”. That is why 
the circuit works OK with an incan- 
descent lamp load — the current is 
sufficient. 

There are two solutions and these 
are to increase the load current to 
allow the specified Triac to work 
properly or change the Triac to 
one with a lower holding current 
(unlikely to be obtainable). On the 
face of it, it will be difficult to make 
the circuit work with such a light 
load. 

Your transformer setup is unlike- 
ly to overdrive the LEDs but since 
they are being run in parallel, they 
may not share the current evenly 
and one might take the lion’s share 
and eventually fail. To be really safe, 
you need to drive each Luxeon with 
its own circuit. 





of using a trimpot (VR1) which is a 
static adjustment? 

If you have, why have you not used 

it? Is it due to sonic audio reproduc- 
tion reasons that the servo amplifier 
degrades performance? (M. O., via 
email). 
@ We published an auto-zero module 
in the September 1989 issue. It used a 
National Semiconductor LMC669CCN 
auto zero IC which may or may not 
still be available. The circuit certainly 
worked (within 0.1mV) and had no 
effect on performance. However, we 
don’t think it is worth including for a 
general purpose amplifier. 


Knock sensor 


to retard ignition 


I was wondering if anyone still made 
the Knock Sensor kit described in the 


WARNING! 


April 1996 issue of SILICON CHIP. Could 
it be interfaced with the Programmable 
Ignition Timing kit described in the 
June & July 1999 issues? Is it possible 
to get hold of the plans for the kit? 

If this is not available, is there an- 

other way to retard the ignition when 
the engine starts to ping? (G. A., via 
email). 
@ Itis possible to interface the Knock 
Sensor project to the Programmable 
Ignition Timing Module. It would be 
used to switch to the second advance 
curve when pinging started. 

There are no kits available for 
the Knock Sensor. However, the PC 
board is available from RCS Radio at 
www.rcsradio.com.au while the other 
parts are readily available from kitset 
suppliers. 


RIAA preamp for 


magnetic cartridges 


Being a long-time vinyl LP enthu- 
siast, I have been scouring web sites 
and catalogs for a 12V-powered phono 
stage. Are some of those available from 
DSE, Altronics, or Jaycar easily con- 
verted to run on DC power? 

Most modern amplifiers do not have 

a phono stage on board and I’ve been 
hoping to buy something readily avail- 
able, assemble it and package it as a 
stand alone unit at an entry-level price. 
I suppose it could also be powered via 
a12V plugpack. Any suggestions? (W. 
T., Winkleigh, Tas). 
@ Why do you want to run the preamp 
from 12V? If you do so, its signal han- 
dling is likely to be seriously limited. 
All our preamps have run from +15V 
and can be powered from a 30V centre- 
tapped transformer. 

You might like to look at the designs 
we featured in April 1994 and March 
2002. We can supply these issues 
for $8.80, including postage within 
Australia. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do 
not accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims — 
any liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


] 

] 

I 

I 

| To run your classified ad, print it clearly in the space below or on a separate sheet 

| of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 

J to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 

] 

q 


Taxation Invoice ABN 49 003 205 490 




















Enclosed is my cheque/money order for $ or please debit my 
[J Bankcard [J VisaCard [J Master Card 


CardNo. (] | | | Poke Gee ee le | 
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= oe oe eee es ee eee eee ee ee eee eee eee ee ee 


www.siliconchip.com.au 





FOR SALE 





UNIVERSAL DEVICE PROGRAMMER: 
Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 
8096 or AVR: $198 each. Demo disk 
available. 

ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
$385.00 
Atmel Flash CPU Programmer: 
Handles the 89Cx051, 89C5x, 89Sxx 
in both DIP and PLCC44 and some 
AVP’s, most 8-pin EEPROMS. Includes 
socket for serial ISP cable. $220, $11 
p&p. SOIC adaptors: 20 pin $132.00, 
14 pin $126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9593 1025. 
sesame777 @ optusnet.com.au 
http://sesame_elec.tripod.com 


PICO PC BASED DIGITAL STORAGE 
OSCILLOSCOPE. Brand new, suit all 
Windows. UK price: 586 pounds. Any 
reasonable offer accepted. Tony Lee 
08 8321 9234. 


USB KITS: Stepper Motor Controller, 
USB PIO Interface, DTMF Transceiver, 
Thermometer, DDS HF Generator, 
Compass, 4-Channel Voltmeter, I/O 
Relay Card. Also available: Digital 
Oscilloscope, Temperature Loggers, 
VHF Receivers and USB Active X (and 
USBDOS.exe file) to control our kits from 
your application. 
www.ar.com.au/~softmark 
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New New New = 


Slgentone Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


lperdtome Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


JACKSON BROS 


JACKSON OF THE UK IS BACK 
Hi = geeky quality products made by 


€A*» 


ogee and oe, ie ghee a, 
dials, ceram 
Full ge > ow available off he jan 7 shila 


CATALOGUES AND PRICE LISTS NOW AVAILABLE 


CHARLES | COOKSON PTY LTD 
GPO BOX 812, ADELAIDE, SA 5001 
Tel: (08) 8235 0744 Fax: (08) 8356 3652 
FreeFax: 1800 673355 (Within Australia) 
Email: jackson@homeplanet.com.au 
ALL MAJOR CREDIT CARDS ACCEPTED 
SOLE AGENTS FOR AUSTRALIA AND NEW ZEALAND 





S-Video ... Video ... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Eco Watch phone: (03) 9761 7040; 
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speakerbits.com.au 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 


VIDEO - AUDIO - VGA 


distribution amps -_ splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


Come to the ' ' | 
cic. OUESTRONT 
spect 
See products and download pricelist at www.questronix.com.au 


fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 


D.I.Y SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www.acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 







fax: (03) 9761 7050; Unit 5, 17 Southfork 
Drive, Kilsyth, Vic. 3137. ABN 63 006 
399 480. 


KITS KITS AND MORE KITS! Check 
*em out at www.ozitronics.com 


sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price. 

Pixel Programmable Controller with 4 
analog inputs, 8 digital inputs and 8 relay 
outputs. Can use a 28A or 28X Picaxe. 
Programmed in Basic or Flow chart. 
Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 


CLS 


Cygnus Logic Systems Y 


@ Industrial High Speed Automation 

@ Electronic System Design @ Custom Soft- 
ware Design @ Consultancy 

@ Troubleshooting @ Project Management 
Tel: (02) 9904 3991 

Fax: (02) 9904 3993 

Mob: 0402 985 574 
cygnuslogic@iprimus.com.au 


Satellite TV econ 


International satellite 

TV reception in your 

home is now affordable. 

Send for your free info 

pack containing equip- 

ment catalog, satellite lists, etc or call 
for appointment to view. We can display 
all satellites from 76.5° to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 





Building speaker boxes? Mounting 
CARBA-TEC electrical components onto solid 
Clee meer timber? You may need the Carba— 
tecTOOLS FOR WOOD catalogue!! 
for your FREE 220 page colour 


We have Australia’s largest 
catalogue or come in & see us at: = 


range of woodworking handtools 
& machinery. Please contact us 
32 PERCY ST, AUBURN 2144 9649 5077 www.carbatec.com.au 





Printed Circuit Board Manufacture 
48-Hour service + High quality * Low aly 


1 offs to any quantity 
Artwork design if required 


> Yo Call for obligation free quote... @ J = 
: INSTANT PCBs, POBox 448, Avalon 2107¢ 6 
Ph (02)9974 1189 Fax (02)9974 5491 





digital I/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 
windows software and source code. 
Dual Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

Stepper Motor and Servo Motor con- 
troller kits. 

Switch Mode and Linear Power Sup- 
plies and DC-DC convertors. 

Full details and credit card ordering avail- 
able at: www.oceancontrols.com.au 
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Management & Sales Positions 


We are a rapidly growing, Australian-owned international retailer with more than 30 stores 
in Australia and we have a growing expansion program to open many more, so we need 
dedicated individuals to join our team to help achieve our goals. 

If you are customer focused, have an eye for detail, empathy for the products we sell and have 
recently completed a TAFE of University degree in electronics, we want to meet you. 

Career opportunities with full training are available now if you have the drive and ambition to 
make your future with Jaycar. 

We offer a competitive salary, sales commission and many other benefits. To apply for these 
positions please send your C.V. indicating the role you are interested in to the address shown 








below. 


Retail Operations Manager 
Jaycar Electronics Pty. Ltd. 
P.O. Box 6424 

Silverwater NSW 1811 

Fax: (02) 9741-8500 

Email: jobs@jaycar.com.au 


Development / Training Board 
FOE the PIC Micro 


The Most Flexible Development board around. Based on the 
PIC16F877. The development board can be used with a wide 
variety of PIC Micros including the PIC18F452. Adaptors 
avaliable to use the 8, 18, 28-pin PIC Micros. ICD 2 connector 
allows In-circuit programming / Debugging with Microchip’s 
ICD2. Uncommited I/O ports allow for your own connection 
configuration to each device and also to external circuits. 
Onboard parallel port programmer allows programm- 
ing of the PIC while still connected to the circuits. Other 
optional extras available.Connection to each circuit module or 
extrenal circuit is made via 10-way IDC cables provided. 
The possibilities are endless. 

Student/School discounts available. 

For more information .. . 
Visit: www.microbyte.com.au 
Phone: (03) 9378 4288 
Email: info@microbyte.com.au 





RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia, 
and has all the published PC boards 
from SC, EA, ETI, HE & AEM 
and others. Tel (02) 9738 0330. 
sales @rcsradio.com.au,www.rcsra 
dio.com.au 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


www. siliconchip.com.au 


waycar 


ELECTRONIC 





Jaycar Electronics is 
an equal opportunity 
employer and actively 
promotes staff from 
within the organisation. 





Low Loss 500 


~ 2.4 GHz 
(WiFi) & 
Ham Radio 


D-200 [OFD-400 | | 
fo 
dB/m mun MHz 0.130 -—o—— os 
nee 
$2. 50 $4.00 
eee oe 


fre Tea [aa | 
‘$3.00 * ‘$4.00 * 
Sens ——| $5, 00 * 
= bulk price 
Web: sien freoriekateeiema te 
Email: sales @freenet-antennas.com 
Tel: +61 (8) 9319 1720 


WANTED 





WANTED DEAD OR ALIVE: TV tuner 
suit Healing 400. Also all knobs. Restor- 
ing project. Phone 08 8087 4574. 
















_ Doyou have a good circuit idea? If so, 
sketch it out, write a brief description 
of its operation & send it to us. Pro- 
vided your idea is workable & original, 
we'll publish it in Circuit Notebook & 
you’ll make some money. We pay up 
to $60 for a good circuit so send your 
idea to: 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 


Advertising Index 
Acetronics 32.i. ann tee 94 
Altronics 


Charles Cookson Pty Ltd 
Cygnus Logic Systems 
Dick Smith Electronics 
Eco Watch 

Elan Audio 

FreeNet antennas 
Gadget Central 
Grantronics 

Harbuch Electronics 
Hy-Q International 
Instant PCBs 

Jackson Bros 


MicroByte Electronics 
Microgram Computers 
MicroZed Computers 
National Instruments... 
Newtek Sales 

Oatley Electronics 
Ozitronics 


loose insert 


Prime Electronics 

Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Binders 
Silicon Chip Bookshop 
SC Car Projects Book 
Silicon Chip Subscriptions 
SC Electronics Testbench 
Silvertone Electronics 
Soundlabs Group 
Speakerbits 

Splat Controls 

Taig Machinery 

Telelink Communications 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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SLIGO 


Audio Power 
amplifier Design : 
"Handbook A handbook for professionals and students from one of 
the world’s most respected audio auth-orities. New edi- 
tion is more comprehensive than ever with a new chapter 
on Class G amplifiers and further new material on 
out-put coils, thermal distortion, relay distortion, ground 
loops, triple EF output stages and convection cooling. 
427 pages in paperback. 
Video Scrambling & Descrambling 


If you've ever wondered how they scramble video on 

cable and satellite TV, this book tells you!-Encoding/ 
decoding systems (analog and digital systems), 
encryption, even schematics and details of several 
encoder and decoder circuits for experimentation. 
Intended for both the hobbyist and the professional. 
290 pages in paperback. 





Based mainly on the American telephone system, this book 
covers conventional telephone fundamentals, including 
alog and digital communication techniques. Provides 
fe, Sic information on the functions of each telephone 

| component, how dial tones are generated and how digital 
transmission techniques work. 402 pages, soft cover. 


\f pl JONE | 


S 








Eugene Trundle has written for many years in 
Television magazine and his latest book is right up 
to date on TV and video technology. Includes both 

theory and practical servicing informationand is 
ideal for both students and technicians. 382 pages, 
in paperback. 






, Based mainly on British practice and first published in 1997, 

) this book has much that is relevant to Australian systems 

§ asa guide to home and small business installations. A 

| practical guide to installation of telephone wiring, rang- 

1 ing from single extension sockets to PABX, with the 
necessary tools, test equipment and materials needed by 

installers.. 178 pages in soft cover. . 


[me 


SERVICING 


ary 


5 == 


Written by a practising service engineer, the emphasis is on the 

practical business of fault diagnosis and repair, with chapters 

on TV power supplies, line timebases, video deck machines, 
test-gear, intermittent faults, repair techniques and workshop 
practice. This revised edition also features a completely new 
chapter on the latest digital equipment — DVD, set-top boxes, 
digital satellite TV and digital TV sets. 


Emon 
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REFERENG 


GREAT BOOKS FOR 


ALL PRICES INCLUDE GST AND ARI 









Concise and practical guide to getting up and running 
with the PIC Microcontroller. Assumes no prior knowl- 
edge of microcontrollers, introduces the PIC’s capabilities 
through simple projects. Ideal introduction for students, 
teachers, tech-nicians and electronics enthusiasts — per- 
fect for schools and colleges. 270 pages in soft cover. 


For anyone involved in designing, adapting and using | 
analog and digital audio equipment. It covers tape 
recording, tuners and radio receivers, preamplifiers, 
voltage amplifiers, audio power amplifiers, compact disc 
technology and digital audio, test and measurement, 
loudspeaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 





Widely regarded as the standard text on EMC, provides 

all the key information needed to meet the requirements 
of the EMC Directive. Most importantly, it shows how to 
incorporate EMC principles into the product design proc- 
ess, avoiding cost and performance penalties, meeting 
the needs of specific standards and resulting in a better 
overall product. 360 pages in paperback. 


forProduct _ 
Designers 


Essential reading for electronics designers and students 
alike. It will answer nagging questions about core 
analog theory and design principles as well as offering 
practical design ideas. With concise design imple- 
mentations, with many of the circuits taken from lan 
Hickman’s magazine articles. 294 pages in soft cover. 


AN HICKMAN 
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Microcontroller Through graded projects the author introduces the 

Projects in fundamentals of microelectronics, the 8051 family, 

MMANGRAIAA Programming in C and the use of aC compiler. The 

; AT89G2051 is an economical chip with re-writable 

haw memory. Provides an interesting, enjoyable and 

43’ easily mastered alternative to more theoretical text- 
= 


‘An essential reference for engineers and 
anyone who wishes to design or use variable 
speed drives for induction motors. As 
reviewed in SILICON CHIP September 2003. 





BOOKSHOP 


LOWER THAN RECOMMENDED RETAIL PRICE 


An easy-to-follow, step-by-step design frame-work for ANRCUIE Covers all the analog electronics needed in a wide range of 

a wide variety of power supplies. Any-one with a basic Siti tt TECHNICS higher education programs: first degrees in electronic engi- 
knowledge of electronics can create a very complicated aie < neering, experimental science course, MSc electronics and 
power supply design . Magnetics, feedback loop, EMI/ 7 electronics units for HNDs. Text is supported by numerous 
RFI control and compensation design are all described Ae 3 3: worked examples and experimental exercises. 312 pages 


in simple language. 265 pages in paperback. n paperback. 





A guide to DVD technology and applications, with par- 
Provides fully up-to-date coverage ofthe whole ticular focus on design issues and pitfalls, maintenance 
range of current home video equipment, analog and repair. Ideal for engineers, technicians, students of 
and digital. Information for repair and trouble- consumer electronics and sales and installation staff. 
shooting, with explanations of the technology of As reviewed in Silicon Chip February 2004. 319 pages 
video equipment. 318 pages in soft cover. in paperback. 


Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 
this book. The principals precede the applications to 
provide genuine understanding and encourage further 
development. 302 pages in paperback. 


For non-specialist users — explores most of the widely- 
used modern types of motor and drive, including conven- 
tional and brushless DC, induction, stepping, synchro- 
nous and reluctance motors. 339 pages, in paperback. 
























Based on popular short courses on the PIC, for profes- A guide to RF design for engineers, technicians, students and 
sionals, students and teachers. Can be used ata variety of enthusiasts. Covers all of the key topics in RF: analog design 
levels. An ideal introduction to the world of microcon-trol- _ Principles, transmission lines, couplers, transformers, 
lers for hobbyists, students and professionals. 255 pages © 4Mplifiers, oscillators, modulation, transmitters and 
in paperback. receivers, propagation & antennas. 279 pages in paperback. Ey 
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PRACT. VARIABLE SPEED DRIVES/POWER ELECT. .........$85.00 No: 
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Electronic 
Projects 
For Cars is 


17 TOP 
CAR PROJECTS TO BUILD 


IGNITION PROJECTS: High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. PIC-BASED PROJECTS: Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). ALARMS & ENGINE MONITORS: Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. LIMITERS & IMMOBILISERS: 
Engine Immobiliser Mk.2; Engine Rev Limiter. MISCELLANEOUS: 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 
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ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 


Mail orders: 
Phone Orders: 
Fax orders: 
Email orders: 


02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 
(02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
silchip@siliconchip.com.au Rest of World: $21.50 via airmail 





